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On the Gale of Ootobeb 18th-14th, 1881, oybb the Bbitish Isles* By 
G. J. Stmons, F.B.S., President. (Plates I. and 11.) 
[Bead November 16th, 1881.] 

With the steady onward progress of Meteorology the character of the 
descriptions of Meteorological phenomena necessarily changes, and besides 
changing, the records become much more yoluminous. They change, because 
the desire of the present day is to have facts rather than graphic descriptions, 
to have the records of instruments rather than personal opinions, or 
sensations. Descriptions become more voluminous for many reasons: 
there are ten times as many observers as there were but a short time back, 
there are many more instruments at work, and the newspaper press, the 
postal system, and the telegraph, all tend to bring before the world many 
facts, of which in bygone years not a word would have been heard outside 
perhaps, the mere county in which they occurred. 

But it would never do to shrink from investigating phenomena, because the 
task is heavy, or because, to do it exhaustively, six months might be devoted 
to it. I venture to hold that the wisest course is to face the difficulty — 
which is a very real one — and to do your best. That at any rate is what I 
have done, and before I go another step, I desire to say that it will give me 
extreme pleasure to hand over to any one who has six months to spare, the 
originals whence I have prepared the remarks I am about to offer. 

It has been remarked, that if this paper had been postponed for a few 
months, more data respecting the earlier stages of the storm would have 
been available. This is obviously true, but fortunately our discussing it now 
by no means prevents its being subsequently farther investigated— on the 
contrary, as by prompt action we have collected an enormous mass of data, 
while the facts are iresh in the memory of all, we bring its general features 
forward at once, and I trust that, as it is scarcely more than a month since 
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the storm swept over these islands, the discussion to-night will be unusually 
useful in clearing up doubtful points, in supplying omissions, and in cor- 
recting erroneous inferences. The more that is done in these respects, the 
better will it be for the science we follow. 

It is usual to reserve for the conclusion of a paper the recognition of any 
assistance which the author may have received — ^but I reverse the practice, 
for two reasons : firstly, because the assistance has been so great that its 
importance exceeds that of my own share in the work ; and secondly, 
because it is only by entering rather fully into explanations as to the division 
of labour that I can indicate the mode in which I intend to lay the facts 
before you. 

As soon as it had been resolved that the subject should be brought before 
the meeting this evening, I received many valuable offers of assistance, all 
which have been amply fulfilled. Mr. Scott promised the help of the 
Meteorological Office, and has throughout assisted in every possible way; Mr. 
Bogers Field undertook to have the diagrams enlarged ; Mr. Charles Harding 
offered to collect all the information which he could respecting shipping 
disasters, and in so doings he has had important help from the Meteorological 
Council, and from the head quarters of Shipping Intelligence, viz. Lloyd's. 

I was from the first very desirous of collecting information as to the 
indications of wind pressure which could be obtained from structural damage, 
e.g. that a mass of stone offering x superficial feet to the wind and weighing 
y pounds was overthrown, indicating a wind force of not less than z lbs. 
per square foot; and I therefore learnt with great pleasure that Mr. J. Wallace 
Peggs had already collected some data of this kind. I have therefore turned 
over to him such facts of structural damage as I collected, and he has 
prepared the paper which will follow mine ; and I thought it had better stand 
as it does, as an independent one, than as an Appendix to my own. 

Mr. Harding's paper too will appear separately from this one, as the 
information it contains, relating exclusively to the sea, entitles it to considera- 
tion apart from the records of the storm on shore. 

The reduction of the anemograms has been made chiefly by Mr. Curtis, 
but partly by Mr. Constable. The reduction of the barograms, the tabulation 
of the barometer readings, the plotting of the wind on the charts and the 
drawing of the isobars, as well as the general preparation of the paper, have 
been shared between Mr. H. Sowerby Wallis and myself. 

It will thus be seen that I was fuUy justified in stating that the work of 
my colleagues is collectively greater than my own. 

It is in the next place necessary to state what steps have been taken to 
collect information, and with what result. The suggestion of preparing the 
paper was adopted by the Council on October 19th, and within 24 hours a 
Circular had been prepared, printed, addressed and posted to nearly 400 
observers who were either known, or who were considered to be, either 
using standard instruments, or otherwise able to furnish valuable information. 
The response was exactly what previous experience has led me to expect, 
namely, the prompt despatch of all the information which the great 
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majority of these 400 observers ootQd fdrnish. Of course it was impossible- 
would have been waste of time — ^to acknowledge these commnnications ; the 
best possible acknowledgment has been to do my utmost to turn them to 
good effect. 

Most of the returns were extremely satisfiEtctory, and some, notably that 
from the Boyal Observatory, Greenwich, were remarkably good. But there 
are one or two cases in which I should like to see valuable instruments 
receive better treatment than they do. It is hardly pleasant (especially 
remembering the adage respecting a gift horse) to write to any one and 
suggest improvements ; but as a very old Fellow of the Society, I feel it partly 
my duty to urge two points, (1) that self-recording barographs, no matter 
what be the pattern, should not be left to run for 24 hours with only one 
reading of the standard to check them. At Greenwich and Oxford, and at 
all the observatories of the Meteorological Council, there are automatic indi- 
cations of the time scale, and where there are no such arrangements they 
ought to be introduced, while at least three times in every 24 hours there 
ought to be an eye reading to check the indications of the barogram. (2). It 
would be little individual trouble if observers, besides sending the uncorrected 
readings of their barometers, sent also the equivalent sea-level pressure. It 
is not much trouble to reduce half a dozen readings, but when there are a 
hundred times half a dozen, the work becomes heavy. 

Before entering upon the description of the storm, I think that it is desirable 
to say a few words which may be useful in keeping the discussion from 
becoming discursive. No one yet knows precisely what is the distinction 
between a so-called whirlwind and a so-called cyclone, or as it is popularly 
called, a storm. The broad distinguishing features of the two classes are that 
the energy is concentrated in the former, while it covers a large area in the 
latter. In the path of a so-called whirlwind the mechanical force exerted is 
sometimes almost beyond belief; and it is not merely, or perhaps chiefly, lateral 
force which is developed, but there is, to my mind, overwhelming evidence 
of the passage of a very small area of greatly reduced atmospheric' pressure. 
I believe that no mercurial barograph yet made could record the oscillation 
of pressure during the passage of such a whirlwind as, for example, the Walmer 
one. Possibly it might be done with some such instrument as the self-recording 
aneroid at Montsouris ; but even if the instrument were in readiness, all experi- 
ence shows that it would probably be a thousand years before a whirlwind 
passed over it, so rare are their occurrences and so narrow are their tracks. 
But there can be no harm in stating my own impression, which is, that with 
a whirlwind J of a mile wide the barometer would be 0*2 inch lower in the 
centre than on either side, which would perhaps give a lifting power to the air 
in buildings over which it passed of about 14 lbs. per square foot. This gives 
a gradient of O'B in. per mile, a phenomenon of which, of course, there is no 
record whatever. But, on the other hand, we have records of the vertical lifting 
of slated roofs, and the simultaneous outward explosion of the walls of houses 
even towards the wind. The essential characteristics of a so-called whirlwind 
pay be stated as (a) a very narrow path— from 100 to 1^000 feet wide^ and 
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from i a mile to perhaps, bat rarely, 10 or 20 mSes long ; (h) great damage 
within the track and scarcely any outside ; (c) a column of dense vapour like 
smoke, and (d) a mass of fragments of trees usually occupying the centre of the 
path, and progressing but slowly, perhaps at the rate of from 6 to 10 miles 
per hour. 

A storm is a very different phenomenon, often more than a thousand times 
greater in breadth, unaccompanied by any such excessive barometric differ- 
ences as those I have just mentioned ; never, in this country, producing the 
expansive or explosive effects common with whirlwinds, and rarely developing 
anything like the mechanical energy of the smaller phenomenon. 

I am inclined to think (although I have never yet seen it proved) that 
small whirlwinds, or at any rate, streams of air at high velocity, and there- 
fore possessing special destructive force, frequently pass along with, and 
through, the larger storms. I do not quite see what trace of such phenomena 
we ought to expect to find in the records of our, at present rather widely 
separated, fixed observatories. Possibly we may regard as such, the curious 
little depression which is visible in the traces of the barograms at Oxford, 
Eew, Camden Square, and Greenwich. 

Mr. 0. Harding's charts will show that the storm we are now to discuss 
originated to the southward of Newfoundland as early as October 10th, and 
that by noon on the Idth it had travelled to about longitude 2d° W or, say, 
500 miles west of Galway, and had developed into a storm of considerable 
energy. At that time there were scarcely any instrumental indications in 
the British Isles of its approach ; the barometer was falling at Valencia, but 
not rapidly, and at some of the western English stations, Birmingham for 
example, it was still rising. The Daily Weather Report for 8 a.m. of that 
day showed that a large depression was lying over Norway, with westerly or 
north-westerly winds blowing over the British Isles ; but by 2 p.m. the fall 
of the barometer had become general over Ireland, and had extended to the 
western part of England ; and at 6 p.m. the advance of the depression was 
fltill more clearly indicated by the barometer in north-west Ireland having 
fallen more than half-an-inch since 8 a.m., the wind having in the meanwhile 
backed to south-east, from which point it blew freshly. The chart of 
barometric pressure for 9 a.m. on the 14th shows that during the night the 
centre of the depression had passed across the north of Ireland and was then 
lying over the south-east of Scotland, in which district the fall of the barometer 
had been very rapid, amounting at Leith to 1*11 in. between 6 p.m. on the 18th 
and 8 a.m. on the 14th. From the chart it will be seen that the lowest 
readings were at that time over Haddingtonshire, which is enclosed by the 
isobar for 28-8 ins. 

Another of the charts prepared by Mr. 0. Harding indicates the position 
of the centre at noon on the 14th over the North Sea, some 100 miles from 
the British coast ; and by 6 p.m. it had very nearly reached the Danish 
coast ; so that during the day it had continued to travel at an average rate 
of rather less than 40 miles per hour. 
It is a point worthy of remark that the barometrical gradients were b^ 
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no means so steep in front of, and near, the centre of the disturbance as at 
some distance in its rear. A glance at the 9 a.m. chart of pressure will 
show that the steepest gradients were at that time over St. George's 
Channel and its neighbourhood, where the wind blew with great force all the 
morning. The difference between the 8 a.m. readings at Shields and Barrow 
was only *06 in. at that hour ; and between Shields and MoUaghmore it was 
but a quarter of an inch ; but owing to the rapid rise of the barometer which 
occurred at the latter place immediately after the centre of the storm had 
passed to the E, the difference betwecm the two stations had increased by 2 
p.m. to an inch ; decreasing again to half-an-inch by 6 p.m., when the bare* 
meter had been rising for some hours at Shields. This rapid change in the 
gradient accounts for the fact, noticed by most observers in the north of 
England and Ireland, of the suddenness with which the force of the gale burst 
upon them, simultaneously with a shift of the wind to North-west, and not 
until some time after the barometer had conmienced to rise. 

The sheet of barometric curves (Plate I.) shows very plainly this progress 
of the depression from west to east, for whilst at Valencia the mim'mnm 
occurred about 2 a.m. on the 14th, at Armagh it did not occur till 6 a.m.; 
at Glasgow a little aftier 8 a.m., and at Aberdeen not until nearly 10 a.m. 
The track of the storm-centre lay probably sufficiently near to Armagh and 
Glasgow to allow of the use of the times of the minima at those stations for 
obtaining approximately its rate of progress during the early hours of the 
14th, and the rate thus obtained, about 40 miles per hour, agrees very 
closely with the rate already given for the latter part of the day. 

It may be worth noting that observers in Derry and Berwick report an 
unusual darkness in the SE, which continued for some hours prior to the 
outburst of the storm. 

On examining the records of damage I found that there was one fortunate 
coincidence — ^in many parts the greatest damage occurred at about the time 
for which the largest number of accurate observations were sent in, viz. 9 a.m, 
on the 14th. I have, therefore, endeavoured to make charts which should 
as truthfully as possible represeut the conditions prevaiUng at that hour. 

(Pin.) 

In the first chart (PI. 11. No. 1) I have, in order to make it as clear and 
intelligible as possible, put nothing except lines which represent the pres*^ 
sures prevaiUng at the localities over which they pass. The isobars are not 
so symmetrical as those sometimes seen, but persons accustomed to such 
work as drawing isobars know that the more numerous the observations are, the 
more difficult is it to fit in perfectly symmetrical lines ; and with such a rapid 
i»31 and rise of the barometer as we are now considering, an observation 
made even five minutes from the proper time is sure to throw one line wrong. 
The curves of hourly fluctuations have been utilised (by a method perhaps 
liable to an error of 0*02 in. or 0*08 in., but which in this discussion is 
unimportant) for the conversion of 8 a.m. observations into 9 a.m. observa- 
tions. This done, the whole of the values were charted and the isobars 
" very carefully drawn. 
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In the second chart (PI. 11. No. 2) I have endeayoared to represent the 
direction of the wind for the same hoar, placing on it an arrow indicating the 
direction reported by each of seyeral hundred observers. Even where, as 
for instance in Essex, I have felt nearly sore that the direction reported 
was incorrect, it has been neither suppressed nor altered, because it seemed 
very desirable to keep quite clear of theories and to give nothing but recorded 
facts, the map showing that the number of correct observations was sufficiently 
great to swamp (if the expression may be permitted) those which are 
inaccurate either from bad position or inaccurate observation. Putting down 
the whole of the records exactly as they stand in the MS. Beports, we find 
that at 9 a.m. on October 14th we have the general direction N in the 
south-west of Scotland, NE in the east of Scotland, SW in the north and 
east of England, WSW in the south-east of England, and WNW in the 
south-west of England. 

The changes in the direction of the wind recorded by the various anemo- 
meters during the passage of the storm are interesting. At Armagh and 
Ahiwick^the two stations nearest its path on its southern side — ^the wind, 
after backing to the BOuth*east, suddenly veered to the westward and on to 
north-west, the change at Armagh being almost synchronous with the com- 
mencement of the recovery of pressure. At Glasgow, Dunecht and Aber- 
deen, stations to the north of the centre, the wind on the contrary steadily 
backed as the centre approached and passed. At the more southern stations 
the veering was more gradual, its commencement preceding by some hours 
the rise of the barometer. 

As regards force, the estimates vary so greatly and so irregularly, that I 
have thought it best not to indicate the values upon the map ; the excep- 
tionally gusty character of the wind is, however, a fact mentioned by many 
observers, and one which may help in a great measure to explain the 
specially destructive character of the gale. The hourly velocities recorded 
by anemometers were nowhere remarkably great, and in many cases were 
decidedly small, not approaching the records of the same instruments during 
other and less destructive gales; the records of instruments in different 
parts of the country do not, however, appear at all harmonious or com« 
parable, and putting aside all questions of gusts, and taking for comparison 
the greatest horizontal motion during any entire hour, we have :-^- 



MUes. 

Middlesex Bromley 44 

Surrey Kew 45 

„ .Croydon 86 

Kent Greenwich 68 

Oxford Oxford 70 

Norfolk ...Norwich 86 

Devon Torquay 68 



Miles. 

Cornwall Falmouth ^7 

Lancashire Stonyhurst 41 

Lanarkshire ...Glasgow 88 

Aberdeen Dunecht 41 

„ Aberdeen 74 

Kerry ...Valencia 58 

Armagh Armagh 24 



How can one believe that nearly twice an much wind piuised over Greiop* 
wich as over Croydon ? or again over Oxford as over Norwich, when ^e 
know that the damage was greater in Norfolk than in Oxford ? Something 
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might perhaps be ascertained by comparing the values at each station with 
those previously recorded at each, but the records are evidently chiefly 
indicative of the very different conditions in which the instruments are placed. 

I have only received the records of two pressure anemometers, and they 
appear no more comparable than the velocity ones. At the Boyal Observa- 
tory the extreme pressure of 58 lbs. per square foot was recorded. On the 
top of the Boyal Exchange the anemometer never indicated 19 lbs., i.e. the 
maximum there was little more than one-third of that recorded at Greenwich. 

The observer at Alnwick, where more than 4,000 trees were overthrown, 
reported that on climbing a hill near the town he could see ''in various 
directions lanes cut through the woods." I asked for a photograph showing 
these lanes, but he replied that no photograph would so show them that a 
stranger could recognise them, and therefore he sent an ordnance map 
with these lanes marked — ^they all run parallel, and about from NNW to 
8SE. 

A member of the Council expressed the hope that details would be given 
respecting the rainfall previous to the storm ; and accordingly records from 
about 100 stations have been tabulated for the three days — October Idth^ 
14th, and 15th. It is not necessary to reproduce these tables, for the facts 
are in no respect exceptional. In the twenty-four hours ending 9 a.m. 18th 
the rainfall at no station amounted to an inch, and at very few reached half 
an inch — ^perhaps the average might be put at a quarter of an inch — but 
over large districts no rain &t all fell. In the following 24 hours, viz* 
between 9 a.m. on 13th and 9 a.m; 14th, i.e. in the period preceding the 
epoch of the two charts, a moderate rain fell — the heaviest fall in the month 
but not by any means what can be regarded as an exceptional fall, it cer-> 
tainly did not average an inch. The only districts where the Ml was at all 
worthy of notice were, the extreme south-west of L-eland, where at one 
station 2*45 ins. fell ; and in Oentral Wales, where several stations had from 
2 to 2^ ins. In the subsequent 24 hours the fall was generally very small, 
the only amounts at all worthy of mention were values of from ^in. to 
1^ in. in the north-east of Scotland. 

I applied to the Registrar-General's o£5ice for a return of the total number 
of deaths caused by the gale, but the reply stated that (except for London, 
where 8 deaths were ascribed to that cause) they had no information. The 
greatest loss was of course at sea, but even on land it was very considerable. 
I know that the Hst given in Appendix £ (p. 11) is far from perfect, yet 
it contains 46 deaths and 40 accidents so serious as probably to add at least 
another 5, making in all 50 deaths, while cuts and minor injuries from tiles, 
slates, glass, &c., are of course innumerable. 

A few general remarks on the practical bearing of the facts relating to 
damage by this storm seem necessary. 

In the first place, the area over which ii^'ury was produced is very large, 
and although certainly such extensive injury is not vdthout precedent, it is 
happily rare. The extent of a list of damage depends upon two conditions, 
on the amount of damage done, and on the amount of care taken in order 
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to collect the details. A mere comparison of one list with another list 
affords, therefore, no accurate means of comparison. 

As regards local intensity we are not much hotter off; for as concerns 
anemometers, even if the same instrument has been kept in the same position 
for say half a century, he would be a bold man who asserted that its friction 
coefficient is the same now as when first erected. It may be thought that if 
a church spire was erected in 1880 and the top was blown off in 1881, it 
necessarily follows that the gale of 1881 exceeded all during the p];evious half 
century ;-— but before admitting that to be the case, very careful examination 
of the fracture must be made, in order to ascertain whether any considerable 
decay had taken place. Appendix C. (p. 12) contains a list of selected cases 
of structural damage. 

Nor are personal impressions to be trusted, for most persons are aware 
that our impressions respecting the intensity of phenomena vary with age, 
vary with the lapse of time, and yary according to our subsequent experience. 

Hence there is hardly any single piece of evidence which of itself could be 
accepted as settling the question of relative strength. Corroboration is 
indispensable, and it may come in any form ; for instance, the record of the 
pressure of 58 lbs. per square foot at the Boyal Observatory, Greenwich, is 
for that locality the highest ever recorded, and close by we have 85 trees 
blown down in the Park, and 15 ft. blown off the top of a spire which had 
been erected about 40 years, the stone of which shows no signs of decay, 
and which had retained its position, almost if not, wholly by the gravity of 
its mass. 

The general opinion seems to be that the structural damage over the 
greater part of the country was not by any means xtnprecedented, and in the 
greater part of Ireland and the south-west of England was not even of an un- 
usual character, but along the east coast and in the east Midlands the damage 
was excessive, while on the north-east coast it was unprecedented. Of 
Scotland it is difficult to speak, as, although the destruction of trees was 
enormous, few accounts of damage to buildings have reached me. 

Over the whole of England, with the exception perhaps of the extreme 
south-west, slates, tiles and chimney-pots were dislodged in vast numbers, 
and are generally spoken of as flying about freely. Chimney stacks were 
thrown down and roofs partially destroyed, sparingly in the west and plenti- 
lully in the Midlands, with occasional gables, entire roofs and factory 
chimneys ; in the east and north-east scarcely a town escaped without the 
destruction of numerous chimney stacks and entire roofs, some being lifted 
bodily, and more serious damage was frequent, such as the demolition of 
unfinished buildings and of parts of the walls of occupied houses, &c. Churches 
suffered considerably, great numbers of turrets and pinnacles being dislodged 
and frequently falling through the roofs ; and the tops of many spires were 
twisted, displaced, or thrown down. 

Considerably more than a dozen cases occurred of very serious damage> 
such as the entire destruction of occupied houses, but in most cases they 
were of the poorer description and probably old and dilapidated* Perhaps 
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the best illustrations of the excessive force of the wind are fdmace chimneys 
and iron factory and wharf buildings, of the destruction of which there are 
many instances. 

Conscious of the value of the data respecting the snowstorm of January 
18th, furnished by the Bailway CompanieSi I issued a short series of ques- 
tions as to the damage done to their property to several of the largest 
companies. 

Replies have been received from twelve companies, and an abstract of the 
data supplied is given in Appendix A (p. 10). In connection with the fall 
of signal-posts, as to which information was specially asked, it should not be 
forgotten that their age and condition, as also the manner in which they 
were '< stayed/' are material points to consider in connection with the force 
required for their overthrow. 

The overthrow of trees is one of the indications of the force of a storm 
most readily accepted by the public. But it is, perhaps, the vaguest guide 
which one could suggest. 

In the first place, the effect of wind upon trees is, so obviously that it seems 
superfluous to mention it, chiefly dependent on their state of leafage. 

Secondly, there is the class of tree, which has three different influences : 
(a) the shape of trunk, branches, &c., e.g. a fir, and an oak; (b) the pliability 
or otherwise of the wood, the nature of the root hold — ^whether deep or super- 
ficial ; and (c) lastly, there is the age of the trees. 

Many trees in hedges, and in river banks, are yearly becoming liable to tumble 
down, the first time that a moderate breeze attacks them on their weak side, 
for all trees in hedges and river banks have a weak side, and if the direction 
of a gale be unusual, extra havoc will not necessarily prove that extra force 
has been exerted. 

Again, the effect is partly proportional to the time which has elapsed since 
a previous storm — ^because if the interval be short, the previous storm may 
be assumed to have removed the firail ones, and therefore the havoc will be 
small ; if the interval be long, many trees will have had time to grow we|^ 
and rotten, and the damage will appear excessive. 

As regards soil, the effect is that of affording variable hold to the roots, 
and the overthrow of a dozen trees in one place, where the existence of a bed, 
of rock compels the roots to remain near the surface, may not indicate so 
much force as the overthrow of a single deeply rooted specimen. There is 
another condition of soil which should not be neglected, namely, the level of 
the subsoil water ; the tenacity of the soil varying greatly with its hygroscopic 
state. 

As regards the damage to trees I rely chiefly on the remarkable series of 
returns collected by the Editor of The Journal of Forestry, and filling 
seventeen pages of that periodical for November, 1881, with records of the 
damage wrought. 

I reproduce the Editor's note upon the subject, giving furthe]: details in a 
tabular form in Appendix D (p. 14) : — 

*' Such general and widespread destruction to trdes and plantations in this 



Digitized by 



Google 



lO aVABTBBLt JOmO^AL 0^ TfiB IIETBOBOLOOIOAL SOCtt^. 

conntiyas occurred on the 14th of October, is not on record ; at least, we haye failed 
to find any account of a former storm so terribly disastrous to trees in every part 
of the country. It is difficult to point to any district where the trees have not 
suffered severely from the gale ; but its greatest strength appears to have been 
felt along the eastern coasts, and inland to the backbone of the country. In all 
districts with an eastern exposure the work of destruction is indeed lamentable. 
Hundreds or thousands of splendid trees, some historical, many ancestral, and all 
worthy of passing remark, have been overwhelmed in the general ruin, and 
centuries must elapse before the spots on which they stood can again be clothed 
and adorned with such grand monarchs of the forest." 



APPENDIX A.— Return op Damage made by Railway Companies. 

South Eastern. — ^No signal posts were destroyed, but an engine shed at 
Westerham was wrecked. 

London, Chatham and Dover. — Three signal posts and about 20 telegraph 
poles were overturned on various portions of the line between London 
and Whitstable. The glass roof at the Main Line entrance to Victoria 
Station was almost destroyed, as far as glass and woodwork were con- 
cerned, and corrugated u-on roofs were blown off a shed at Battersea 
and a platform at Heme Hill. So much damage had not been caused 
.by wind in any previous gale. 

London, Brighton and South Coast. — The only damage on this line was the 
destruction of some trees on» the company's land, 5 elms near Leather- 
head, and an oak at Horley. The trees were from 60 to 85 ft. high, 
and varied in diameter from 2 to 3^ ft. ; they fell generally in a south- 
' easterly direction, that at Horley lying in an easterly direction across 

the up and down lines. 

* London and South Western. — No serious damage was done on this company's 
system of lines. 

Somerset and Dorset. — No damage reported to signals, telegraph posts, or 
sheds. 



GrE4T Western. — Signals were destroyed at 40 places and damaged at 6 
" others ; the posts fell generally to the eastward, but in 4 cases, chiefly 
-between Didcot and Swindon, they lay to the westward. At High- 
bridge the up-platform, measuring 76 ft.by 7 ft. and 4 ft. deep, was lifted 
a distance of 4 ft. on to the up line of rails ; and at Hagley, in Wor- 
cestershire, a waiting shed was blown bodily away from the platform 
into an adjoining field and completely wrecked. A waiting shed was 
also blown down at Saltney, Cheshire, and two Paxton roofs, 13 ft. by 
10 ft., were blown off the Paddington goods station. Skylights, 
windows, and roofs were destroyed or damaged at 29 other stations on 
various parts of the line. 

LoNl)ON AND North Western.— Fourteen signal-posts were blown down on 
. various parts of the line, falling generally to the eastward. In the 
southern division the gale is described as of great severity, resulting 
in much damage to sheds and stations. At Deepfields an unloadinjg- 
- - shed, 120 ft. by 22 ft^, was blown down, and a waiting-shed on the up- 
platform, 30 ft. by 11 ft., was unroofed. In the other divisions of. tys 
system the damage done was not unusual in character or amount. 
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Midland. »— On this system 50 signal-posts were blown down. 

Great Northebn. — Ten sienalposts were blown down, falling generally to the 
south-eastward, and the semaphore arms of 6 other posts were blown 
away. An engine-shed built of timber was totally wrecKed at Edgeware; 
open waiting-sheds were destroyed at Ponton and Waltham ; and 
corrugated iron roofs were partly blown off at Stroud Green, Mill Hill, 
and Claythorpe. A good aeal of damage was also done to chimney- 
stacks and fencing at various places. 

Great Eastern. — ^The return from this company enumerates a total of 290 
cases of more or less serious damage at different parts of their system. 
Signals were damaged at 69 stations. At Loughton the excursion 

Slatf orm was blown down ; and new waiting-rooms and platform were 
amaged at Fomcett. Level-crossings' gates were blown down or 
broken at Glemsford and at Marlesford, in Suffolk, and at Sedgeford, 
in Norfolk ; a great deal of damage was done to roofs, ^brickwork, 
fencing, windows, &c., on all parts of this system. 

Manchester, Sheffield and Lincolnshire. — Five signal posts were blown 
down, generally falling to the south-eastward, besides 9 others which 
were blown out of position. Fourteen telegraph posts were also over- 
turned, and 15 partially so, on this company's Imes. 

North Eastern. — ^Thirteen signal posts were blown down and the arms of 
8 others damaged on the southern division of this system ; 1 was blown 
down and 6 shifted on the Blyth and Tyne section ; 10 were blown down 
on the Darlington section, and 1 at Tweedmouth. On the Blyth and 
Tyne section a good deal of injury was done to roofs and chimneys, and 
the northern end of the station at South Shields was moved about 3 
inches. 

A wooden engine shed at Sprouston, and the shed over the Tatham 
Street Dep6t at Sunderland were blown down. On the Darlington 
section cottages were unroofed and a window blown in at South Bank ; 
several roof principals of an engine shed in course of construction at 
Newport were blown down ; part of a brick parapet was blown off the 
water tower at Saltbum ; and a wooden engine shed 100 ft. by 30 ft. 
was blown in upon the engines at Carlin How, about 20 ft. of the roof 
falling in. A new brick cabin at Newport had 17 ft. of a wall 9 ft. 

. high blown down, and at Tees Tileiy a window of a wood cabin was 

blown out from the inside, on the opening of a door, and could not be 

. found again although search was made for it. The damage to roofs, &c., 

, throughout ^s section was very great. 



APPENDIX B.^Deathb and Injuries. 
Deaths. Severe Injuries. 

l^ndon «, 8 Greenwich 1 

Tring 1 Huntingdon 2 

Aylesbury 1 Wolverhampton 3 

Leatherhead 1 Birmingham- ....,,, ^.., 2 

Isle.of Wight 1 Liverpool JJ^ 4 

LongMarston 1 Stockton .14 

Chipping Norton ...^ 1 Monkwearmouth 1 

Cambridge 1 Sunderland .., i 

Wisbeach 1 Jarrow , 2 

Bristol , 2 Tvne Dock 1 

Little Dean 1 • Wallsend '3' 

WestBromwich .,.*.., 4 Newcastle , 3 
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Deaths. Severe Injuries. 

Bewdley 1 Mitford 1 

Birmingham 5 Morpeth 1 

Smethwick 1 Kingstown, Dublin 1 

Liverpool 2 

Stockton 5 

Jarrow 2 

Wallsend 2 

Howdon 1 

Bedlington 
e& 



Morpeth 1 

Kingstown, Dublin 1 



46 40 



APPENDIX C— Selected CAass op Struotural Daicaoe. 

Middlesex. — Burlington Street^ Regent Street, — Roof taken off a public-house. 
Charles Street^ Ooswell Road, — Factory chinmej blown down. Share" 
diteh, — Gable of goods station blown down. 

SUBBET.— /SWfon. — ^A row of four shops which were in course of erection in the 
High-street, were blown down. 

Kent. — iSAeeme««.-— One side of some government workshops (under repair) was 
blown completelv out. Blackheath, — About 18 ft. of the spire of St. 
Michael's churcn fell. Eltham, — Three or four feet of the stonework 
of the top of the steeple was turned round about 1 foot from its proper 
position. 

SUBSBZ. — Hastings. — ^The gable end of a house was blown in. 

Hants.— Fam6orou^A. — ^The side wall of the new church (new and scarcely set) 
fell. Portsmouth,-— 2s^ of the glazed roof of the railway station was 
carried away. Wootton Common^ I, of W. — Part of eable of brick- 
built house blown out. part of the roof having been first demolished. 

Herts. — Wheathampstead. — ^Tne north-east end ol a recently-erected school, 
built of cut flints with a layer of bricks laid zigzag, was much damaged. 
Harpenden, — Spire of the parish church blown out of the perpendicular, 
and had to be supported by ropes. Watford. — ^At the I^ndon Chrphan 
Asylum a massive window was blown out, and a door 2 inches Uiick 
was burst through, a part of it being carried 12 ft. off. 

Bedford. — Leighton Buzzard. — A chimneystack 26 ft. high blown down ; the 
roof of some outbuildings of the Wesleyan Chapel deposited whole in 
an adjoining garden. Kemprford.^A. pinnacle of the Church blown 
down. 

Derbyshire.— iZAfes^on.— Piece of lead weighing more than 1 cwt blown off 
roof of house. 

Oxford. — Oxford, — ^At the Divinity Schools at the five-order tower (now re- 
builoin^y about four feet of new work was thrown down Banbury. — 
llie Midland Horticultural Building Works, near die L. and N. W. 
station, were blown down. 

NORTHAKPTON.— j^e^tertft^.— A comigated iron roof, with the rafters, was torn 
off. Peterboro\ — ^A spire of the Parish Church was blown down. 

HVKTINGDON.— ifiifUii^e^.— The tail shaft at the Winnovers Carriage Works 
was blown down. 

CAMBBfDGB.— Cam6ru^.--Part of a house blown down. 

EaABJL'^Romfard.'^At Messrs. Ind, Coope & Co.'s brewery a shed, 160 ^t. by 26 
ft., supported by nine iron pillars, was blown over and carried ieveral 
feet. S9utk9r^.^l^9ixi of the gables of twp cottages forced in. 
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SUPPOLK.— TpwmcA.— Part of a house blown in. Bury St. Edmmdi.-^l^ew shaft 
snapped off about 8 ft. from the eround* Zjowestoft — A large chimney 
stack and a stone parapet were blown down. 

NonFOhK.^ Hunstanton, — Several gables were destroyed. 

Wilts. — Salisbury, — Side of a house blown down. 

Devon. — Ilfracombe. — A block of buildings in course of erection was demol- 
ished. 

Gloucester. — Bristol, — About 12 ft. of the civic cross in College-green was 
blown off. Gloucester. — Iron roof of a shed at the dooks Ufted bodily 
from its supports. 

Hereford.— JJiwcforrf. — About 3 cwt. of lead blown from the tower of All 
Saints* Church. 

Stafford. — Tamtoorth, — Some strong brick buildings, with 9-inch walls, two 
storeys high, had the walls blown in. Burton-<nhTrsnt — A malt-nouse 
was blown down. West Bromtpieh, — A chimney stack, 150 ft high, 
fell. 

Worcester. — Malv^^. — ^A great many roofe damaged. 

Warwick. — 5tr»itiiflrAam.— The chimney of a house in Ingleby-street fell 
through the roof, and shortly afterwards the walls gave way. At 
Messrs. Saltei^s works a stack 130 ft. high was blown down. West 
Bromwich, — A stack 160 ft. high was blown down. 

Leicester. — Leicester, — A chimney stack 80 ft. high fell. Loughborough.— ^h,t 
Messrs. Coltman^s foundry a building with 9-inch walls, and an open 
roof supported by girders, was demolished. 

Lincoln. — Algarkirk, — Gable end of house demolished. Holheach, — ^Newly- 
erected mill blown down. Skegness,— ^A laree chimney stack fell, and a 
newly-built house had its roof torn off and part of the wall blown in. 
Spalding, — Mill chimney 60 ft. high fell. Lincoln, — St. Benedict 
Cfhurch partially unroofed, and 180 feet of brick wall blown down. 

Cheshire. — Weston, — A house was blown down. Seacombe. — ^A chimney 150 
ft. high, at the phospho-guano works, fell. 

Lancashire. — OZc^Aam.— Several cottages and a chapel partly destroyed. 
Burnley, — A stone building in Brown- street was blown down. Bolton, — 
Two new stone houses, complete except the slates, were demolished, 
ezceijt one gable. J^mcA^poo^—- Several walls of houses in course of 
erection blown down. Blackburn, — ^Two sets of houses in course of 
erection blown down. Liverpool. — ^A building in course of erection in 
Upper Hamilton-street fell. 

Yorkshire. — Scarborough. — ^A house blown down. Ouisborough. — Chapel 
steeple blown down. Selby, — ^In the neighbourhood of the shipyard an 
inhabited house was completely blown down, and the gable end of 
another blown out. TFAt%.— St. Hilda's Iron Church, West Cliff, a 
spacious building erected about twelve years ago, was blown down, and 
is a complete rum, nothing but the porch being left standing. 

Durham. — Stockton, — ^At Messrs. Smith & Stoker's works the wind totally 
destroyed half the foundry, the fitting shop, the pattern shop, the brass 
foundry, the locomotive engine-house, and the store room. The works 
were only erected about two years ago ; they were substantially built, 
but were in an exposed position. SovJth Shields, — ^A new house in 
Vicarage-street, consisting of two flats, was blown down. Oateshead.— 
In Church-street the gable end of a building was blown down, and also 
the gable end of Handyside's Hall, High-street Monkwearmouth. — A 
steam tram-car was blown over ; a cab was blown from Roker-avenue 
into a field at the side ; the Propeller Inn, Low-street, had tiie gable 
blown in, and two houses had the upper storeys demolisned. Jarrotc.— 
A house in course of construction at Buddie Street was blown over. 
Northumberland. — Morpeth, — Gable of a house fell. Tynemouth, — ^A tram-car 
was blown over at Washington-terrace. Howdon, — ^A house was partly 
blown down. Wallsend. — ^At the works of the Wallsend Shipway Com- 
pany 80 ft. of the brick wall of anew boiler house, in course of erection, 
was blown down ; the wall was 34 ft. high. Blyth.^-A house in Bridge-* 
street was partly blown down. 
Bsbwicxshjrb.— C^mncfe.— The roof of a cl^iprch was torn off ; <' t|ie wood anc| 
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slates knocking down a turret, the stones composing which, weighing 
1 cwt. each, were carried into a neighbouring garden. 

Carnabyon.— Carnarron. — Tower blown down. 

Isle op Man. — Peel. — Large unfinished building blown down. 

Dublin.— Z>u6/m.— A house at the comer of Liflfey-street fell. A house in 
Fatrick-street fell down, and another in New Market-street. 



APPENDIX D.— Damage done to Trees. 
(Chiefly abstracted from the Journal of Forestry,) 

Middlesex. — Roy. Botanic Chirdens, Begenfa Park. — More severe gales are re- 
membered, but not so much damage to trees. Hampton Court — Terrible 
havoc, some 60 or more fine trees are down — often 6 or 6 together. 
More damage than in any storm for 30 years. Syon House* — ^About 30 
trees down and as many more injured. Stanuoell Place, Staines. — 
Upwards of 60 trees down. 

SuBBBY. — At Chertsey, Croydon, and Dorking the roads were blocked for some 
hours by fallen trees. Ashley Park, Walton. — ^About 40 large trees 
down. Mount Feliw, Walton. — 26 trees uprooted, or broken short off ; 
one fell across a road and killed a boy. Bagshot Park. — ^A large 
number of elms and other trees uprooted. Kingston. — ^A row of 15 large 
elms torn up bodily, displacing an enormous quantity of earth ; one 
mass of soil was 15 ft. wide and 9 ft. high, and two trees, which fell 
almost simultaneously, tore up a mass of earth measuring 28 ft. by 12 ft. 

Kent. — Grreenwich Park. — The (as far as is known) unprecedented number of 35 
trees was blown down in the park, no fewer than 23 of which were large 
trees. 

Sussex. — Uokfield. — ^The damage in this district was inconsiderable. 

Hamfshibe. — JPVe^m.—Not much damage. New Forest. — Damage not serious. 

Bebkshibb. — Windsor ParA.— Altogether 2,008 trees are seriously damaged, 
961 bein^ blown down. 

Hbbtpobd. — Bassingboume. — 33 poplars blown down. Tring Park. — ^About 
100 trees torn up. Ashridge Park, Tring. — About 200 trees torn up or 
seriously damaged. Watford. — There has not been so great a 
destruction of trees in this neighbourhood for very many years ; 79 
trees blown down at The Grove; 56 at Langleybury; and a very large 
number in Cashiohury Park; 14 large trees were blown down in grounds 
around Dalton House, and 30 or 40 lar^e ones in Munden Park. Bick- 
numsworth. — A row of 11 large poplars blown down ; many trees down in 
Moor Park. 

Bucks. — Langley Park. — ^Many trees damaged ; one writer says that the woods 
looked as if they had been subjected to a heavy artillery fire. Ment- 
more. — From 50 to 60 large trees down, mostly elms, roads impassable 
for hours, no such hurricane known here for many years. Long Marston, 
Aylesbury. — Many elms down. 

Bedfobd. — Old Warden^ Biggleswade. — Gale very severe, many fij^e trees up- 
rooted, and the park quite a scene of desolation. Wobum Abbey. — 
Some hundred of trees torn up by the roots. 

Cambbidge. — Wimpole. — Unprecedented destruction of trees. 

Suffolk. — Sudboume Hall, Wickham Market. — Nearly 100 trees are down on 
this estate, many of them fine healthy oaks, aged 50 to 70 years, 
Campsey Ashe, fVickham Market. — Many trees here have had their 
headb twisted quite round, the stumps being left in the ground. Ufford, 
Woodbridge. — ^About 80 fine poplars are down. 

NOBFOLK. — Wroxham Hall, Norwich. — ^No such damage since May 1860, 
hundreds of trees are down, and hundreds more are terribly mutilated | 
rp^ds miok b|ocke4f 
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Dorset. — Milton Abbey ^ Blandford. — ^Not many tree« blown down, but a great 
many are seriously injured. 

Gloucester. — Woodchester Park, Stonehouse, — ^Trees uprooted 16, damaged 76. 

Hereford. — Round Leominster^ Bodenham, and Whitfield trees and plantations 
have suffered very greatly. 

Salop, — Weston Park, Shtfnal. — ^Very severe gale, — 600 trees are down on 
this estate, and nearly as many more are disfigured. WiUey and 
DothUl, Bridgenorth, — The damage here is extraordinary, especi^y in 
noblemen's parks, and in the valleys. Trees on high ground not 
seriously injured. About 2,000 trees have been uprooted in this dis- 
trict. Stanley Park, Bridgenorth. — Upwards of 100 trees down. 

Stafford. — Blithfield, Eugeley. — The destruction of timber fearful, trees coming 
down in all directions, 1,000 estimated to be down on this estate ; one 
plantation was quite wrecked, more than 300 trees goin^ down. Alton 
Towers, Stoke, — More than SCK) trees down ; it is years smce, if ever, we 
had such a storm. Tamtvorth, — Within a radius of a few miles thou- 
sands of trees are uprooted or broken. 

Warwick. — Cbren^ry.— Many of the turnpikes are impassable from the number 
of fallen trees ; upwards of 500 fldl grown ones are down within 3 miles 
of the town. 

Leicester. — Ashby-de-la-Zotteh, — Hundreds of trees uprooted. 

Notts. — Theresby Park, Ollerton. — Our trees are terribly mutilated, and 196 are 
down. Welbeck, Worksop, — Total number of trees down 939, but they 
had not good foothold. Clumber and Worksop Manor. — Total trees 
down about 500 ; 66 were chestnuts about 36 years old and all within 
a space of about 2 acres. 

Lancashire.— iV^orrw Grreen, Liverpool, — ^Violent wind, 7 or 8 trees uprooted. 
Rufford Hall, Ormshirk, — 12 trees down, and many more damaged ; we 
have not had so much injury to timber since September, 1876. Wyre- 
side, — ^Very little damage here or in North Lancashire. 

Yorkshire. — Worthy Hall, Sheffield. — Damage only slight. Otpston Parh^ 
Doncaster,--Q(sXQ very severe, rather more than 100 trees down or 
broken, Beningborough Hall, York. — ^Very severe gale, many trees 
down. Birdsall, Malton. — 3 of the splendid limes, 80 to 100 ft. high, 
blown over. Newton, Rillington, ifaZ^on.— Great damage, about 600 
trees are down. One plantation of larch, about 25 years old, had a lane 
about 20 yards wide and 100 yards long made through it, in which 
nearly every tree is down. Park Hilt, Fylingdale, Whitby, — ^Very 
heavy gale, farm buildings much damaged, and 495 trees (mostly small) 
blown down. Loftus, Cleveland. — Great damage, 1,030 trees uprooted!, 
and many more damaged. Upleatham, Redcar. — ^About 1,390 trees are 
uprooted on this estate, and other estates in the neighbourhood have 
suffered severely. 

Durham. — G^atesA^orf.— tJonsiderable damage but not many trees down. 

Northumberland. — Alnwick Castle. — ^About 4,200 trees are down here, mostly 
large ones. Lanes were ploughed through the plantations in straight 
lines. Morpeth. — Trees by the hundred have been uprooted or snapped, 
and the roaas to the E, W and N of the town are blocked. 

CuBCBERLAND. — Keswick, — ^Very little damage. Penrith. — ^Very few trees injured. 

Westmoreland. — Kendal, — ^A good many trees damaged. Ambleside. — Trees 
much damaged. 

Carmarthenshire. — Hafodunos.—Gre&Ur destruction than for forty years. No 
trees down before 7 a.m. 14th. Subsequently many large ones over- 
thrown or broken short off. Several of the plantations have paths 
20 or 30 ft. wide swept right through them ; and in a few hours as 
many as 1,500 young trees went down, mostlv larch. Llanerch, 
Llaneily. — In our sheltered valleys the damage aone proves less than 
we expected ; of course many trees are injured, but the number over- 
thrown is perhaps one in each two acres. 

Montgomery. — Churchstoke. — Trees much damaged. 

Denbigh. — Bodnant.'—Ahoxxt 60 large trees uprooted. Kinmel Park, Abergele.^^ 
The plantations have nearly escaped, not more than about 200 trees 
\)em^ down | but the destruction of ornamentaL park trees and of hedge- 
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row trees has been great. Nearly every other tree in the park is more 
or less damaged. 

Cabnabvon.— P^nrAyn OastUf Bangor.^A great many trees uprooted and seri* 
ously damaged. All hands have been required to clear the roads and 
drive^ damage to the plantations not yet ascertained. 

Dumfries. — mardine Uall^ Lockerbie, — ^Very little damage. Drumlanrig*-^ 
Storm not severe here. 

RoZBUBaH.— JToora Castle, Kelso, — This district has suffered severely ; within 
four miles of the town at least 3,000 large trees are down. We have 
had more damage done to buildings by previous storms, but never so 
much to trees. This is due to several circumstances : the trees were in 
leaE, the ground was very wet, and the gale came from an unusual 
cUrection — ^N.N.£. At least 800 of the finest trees on this estate are 
down, and 200 more are so disfigured that they must be removed. BoW' 
mmt Forest, ZeZao.— A tract of from 4 to 6 acres, covered with Scotch 
firs about 80 year old, is swept clear, Jedburgh — ^No such ruin of trees 
smce 1839. 

Peebles.— Por^more, Eddlestone,'—Yery little damage. 

BebwiC£L — Dimse — Within 3 or 4 miles many thousands of trees are uprooted, 
the roads are blocked in all directions ; sometimes one finds 20 large 
trees across a road within half a mile. A beautiful avenue of lime 
trees at Dunse Castle has been wrecked. The trees, which were of 
great size and remarkablv equal in proportions, lined tne upper part of 
the approach to the Castle ^m Dunse. Dunse Castle Loch lies to the 
north-east of the avenue, having wooded slopes to the north and Duns 
Law on the south. Through this opening over the lake the storm seems 
to have played as through a funnel, striking the avenue about its centre, 
and uprooting on the east side of the road fourteen trees of immense 
size vouch had braved the storms of centuries. Langton, Dunse, — ^No 
such hurricane is remembered here ; we have at least 5,000 trees down ; 
we have lost one clump of 60 magnificent beeches, and on the turnpike 
roads traffic is impossible. Some adjacent estates have suffered even 
more than we have, for some have had one-third of their trees blown 
over. Luchie House. — Upwards of 1,000 large trees down. Greenlaw. ^^ 
Several thorn hedges were torn up here — a fact almost without prece- 
dent. 

Haddington. — Broxmouth, — ^The damage is indescribable; whole acres of oaks, 
beeches and elms are blown down. Whittiiwhame, — Although we have 
not suffered so much as our neighbours, the damage exceeds that of any 
gale remembered by any one on the estate. Many large trees are down, 
and about 500 in the plantations. Tynninghame, iVhitekirk, — The 
gale came like a thunderbolt, and lasted two hours ; the atmosphere 
was literally filled with leaves, twigs, and branches. The number of 
trees blown down cannot be less than from 30,000 to 40,000. 

Edinbubgh. — Dalkeith Park. — Great damage, at least 150 large trees down, 
mostly in patches ; for instance, at one place there are six large trees all 
in a heap, and at another spot half-a-mile away, there are a dozen 
Spanish Chestnuts all down together. 

Linlithgow. — Hcpetown.-^Yery little damage here, not more than 30 trees 
down. 

Dumbabton. — Alexandria, — ^Not much damage here, but a few trees down at 
Roseneath Castle, 

Stibling.— i?6fl&iocAj.— Very little damage. 

Bute.— i?o/^e*ay.— Little damage. 

Pipe. — Donibristle, Aberdour, — ^Although we have not suffered so much as others, 
I never saw such havoc before. Our drives were literally covered with 
branches, and we must have about 250 trees down. 

Pbbth. — Alyth, — In the woods the destruction is serious. In the woods of Bamff. 
great lanes are opened through the thickets, and in the wood of Loyal 
trees are down in clumps. At Balloch, Buchal, Balhary, and Johnshill^ 
trees of great age and of all kinds are prostrate. MurtMy Castle, — ^At 
9.30 a.m., a terrific wave not lastine more than 1^ minutes, about 1} miles 
. ^road^ swept ^m NE to SW^ uie noise was i^describablQi and the 



Digitized by 



Google 



HABDINQ — ^HISTORY OPGALB, OOTOBEB 18tH-14tH, 1881, OVER THB ATLANTIC. 17 

damage excessive. Have not ascertained the number of trees down, bat 
certainly several hundred. Scone.-^On this, and Lord Mansfield's other 
Perthshire estates, upwards of 2,500 trees are down, mostly spruce and 
larch, aged about 50 years. 

Forfar. — StratMsla. — A few hundred firs are down, but the damage is not e^ual 
to that in the Tay Bridge storm. Glamis. — ^Althouglr on some neigh- 
bouring estates the damage far exceeds that in the Tay Bridge storm, we 
have not suffered one-sixth as much as we did ihen.—StrcUhmore,^ 
About 1,600 trees down. Panmure. — ^We have about 900 trees down, 
against 150 in the Tay Bridge storm. 

Aberdeen. — Aboyne, — Scarcely any damage. Keith Hall. — ^Very little damage, 

Banff.— Cw^en House. — Heavy gale, but only a few trees down. 

Moray. — AUyre.—YQry little damage ; not more than 3 dozen trees down in the 
whole estate. 

Nairn. — Nairn, — No damage. 

Inverness. — Corrimony. — Not more than 40 trees down. 

Waterford. — Curraghmore, — Some of our higher plantations were wrecked ; 
altogether we have 1,300 trees down. 

Dublin. — Dublin, — Many trees either torn up by the roots or stripped of their 
branches. 

Cavan. — Famham, — ^Very little damage. 

Roscommon. — Roscommon. — No such gale since January, 1839, many trees down, 

Armagh. — Loughgall. — Cannot give total number of trees down, but the damage 
has been serious. 

Antrim. — Antrim. — Gide very heavy here, far greater than in the Tay Bridge 
storm, and a great many trees uprooted. 



History of the Gale of Ootobeb 18th and 14th, 1881, oveb the 

ATIiANTIO OOEAN AND ON THE CoASTS OF THB UnITED EjNGDOM. By 

Chables Habdino, F.M.S. (Plates m. to Ym.) 

[Bead November 16th, 1881.] 

Upon the receipt of Mr. Symons* circular, asking for iiiformation respecting 
the storm of October 18th and 14th, it occurred to me that information 
obtained from vessels at sea would throw light upon the track of the storm and 
upon the damage done to shipping on our coasts, and that this supplementary 
paper would be acceptable to the Society. 

The Meteorological Council has kindly afforded me every facility in 
obtaining information, and has placed its valuable records at my disposal 
for the preparation of this paper. The leading Shipping Companies, 
and others, have also in the most ready manner rendered material 
assistance. 

In one sense the discussion of the weather in the Atlantic has not proved 
as interesting as might have been expected, since the storm did not blow with 
violence at any very great distance from onr shores ; indeed, in the immediate 
proximity to our western coasts the gale was of no unusual strength. 
Copies of the logs from upwards of 100 vessels have been received for the 
northern part of the North Atlantic, and of these only a very few experienced 
the gale. 

The German Steam-ship * Salier ' (No. 62), homeward bound from 

iffsw sbbies, — ^YOL. vni. 9 



Digitized by 



Google 



18 QUABTERLT JOUBNAL OP TUB METEOBOLOOIOAL 800IETT. 

America, was overtaken by the gale at about midnight of the 12th in 
48° 46' N and 82° 16' W, abont 860 miles from the Irish coast. The force, 
however, does not appear to have exceeded 8 (a fresh gale), and the fall of 
the barometer was but slight ; the lowest reading noted was 29*8 ins. (This 
is the westernmost evidence we have of the gale, except near the American 
coast on the 11th.) 

The Anchor Line Steam-ship * Bolivia* (No. 88), outward bound to 
America, met the gale at noon on the 18th, about 600 miles to the WSW of 
Valencia (Ireland). She did not experience a stronger force than a fresh 
gale, and her lowest barometer reading was 29*80 ins. 

The Anchor Line Steam-ship * Alsatia' (No. 47), also outward bound to 
America, met the gale under very similar conditions to those given above for 
the * Bolivia,* and her lowest barometer was also 29*80 ins. 

The Ounard Steam-ship * Algeria ' (No. 8), homeward bound from America, 
was overtaken by the gale (W 8) at 6 p.m. on the 18th, in 60° 80' N and 
20° W, about 880 miles from the Irish coast ; the strongest force with her 
was 9 (strong gale) from WNW, barometer 29*60 ins. She speaks of 
violent squalls with the north-westerly wind. The gale had passed to the 
eastward of this vessel by 4 a.m. on the 14Ui. 

The White Star Steam-ship *Kepublic* (No. 40), outward bound to 
America, met the gale in the latter part of the 18th, between 200 and 800 
miles from the Irish coast ; she experienced the strongest wind (force 9) 
from the NW at 1 a.m. on the 14th in 61° 20' N and 18° W. 

The Montreal Ocean Steam-ship * Sarmatian ' (No. 9), homeward bound 
from America, was overtaken by the gale on the afternoon of the 18th, and 
experienced the worst of the gale (force 10) on that day in about 61° 20' N 
^d 18° W, about 120 miles from the Irish coast. She lost her maintopsail, 
and speaks of violent squalls with the NW wind. 

The Steam-ship * Thames ' (No. 78), outward bound to Quebec, had no 
indication of a gale at 6 a.m. 18th, wind calm, but shortly afterwards the 
barometer fell briskly, and she first experienced a fresh gale (force 8) from 
SWbW at 4 p.m. in 62° N and 12° 80' W, about 80 miles from the Irish 
coast, the lowest barometer was 29*90 ins. at midnight in about 62° 10' N 
and 18° W, and the force reached that of a storm (force 11) from the NW, 
in the early morning of the 14th, weather very squally. 

The Ounard Steam-ship * Marathon * (No. 44), outward bound to America, 
left Queenstown at 2h. 42m. p.m. on iiie 18th ; at 4 p.m. she only had a 
moderate wind from the W, and first met the gale at 8 p.m. 

The Inman Steam-ship < Oity of Rome * (No. 70), outward bound to 
America (on her first passage), passed the S. Stack at 8h. 61m. p.m., and at 
that time records a fresh westerly gale. 

Oharts have been drawn for noon each day from October 9th to 14th, showing 
the wind, direction and force, and reading of barometer over the northern 
part of the North Atlantic. 

Although the storm cannot be traced far out into the Atlantic, yet the 
" system^' to which the storm belonged can be traced with a fair amount of 
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certaLaty right across the Atlautio {see Storm-eentre III. on FlMies lY. to 

vm.)* 

In deciding the position of the centre of disturbance for the respective 
days on its passage across the Atlantic, the observations on the Charts alone 
have been used in the first place, bat as a check upon this the actual changes 
of wind experienced by the several vessels, as they met and passed through 
the system, have been considered. The Charts give the position of the centre 
of disturbance at noon, for the storm which struck our islands on October 
18th and 14th as follows : — 

Lat. Long. 

10th 4P 80' N . 60° W 

nth 42 „ 54 „ 

12th 49 „ 42° 80' „ 

18th 63 „ 23 „ 

14th &Q 3f IB 

So that it appears that the system travelled at the following average rateg 
across ibe Atlantic : — 

Noon 10th to Noon 11th ... 12 miles p^ hour. 
„ nth „ 12<ai ... 26 „ 

„ 12th „ 18th ... 84 „ 

„ 18th „ 14th ... 89 „ 

The miles are geographical or nautical miles, and in calculating the hourly 
rate of progress allowance has been made for the Charts showing local time, 
so that the actual rate per hour is given. 

Observations from a vessel or two making the northern passage on the 
eastern side of the Atlantic would add materially to the value of the Chart 
for the 18th, so as to give some clue as to what was going on to the north of 
the centre of disturbance. The information already collected is, however, 
sufficient to prove that the system to which the storm belonged developed 
energy very suddenly when approaching our coasts — ^the reading of the 
barometer near the centre of the storm being very considerably lower when the 
storm passed over the British Islands than when it was out in the Atlantic. It 
is of interest to notice the influence of the passage of this storm on the area 
of high barometric pressure which existed to the north of the Azores. The 
Charts for the 9th to 12th show a reading of 80'6 ins. ; but as the storm 
passed to the northward this reading was lowered to the extent of about 
two -tenths of an inch. 

This Paper does not deal with the storm when it was situated over the 
British Islands, since that part of the discussion is dealt with in Mr. Symons' 
Paper. 
As far as the sea is concerned the chief force of this gale was felt in the 

* This storm has also been discussed by Dr. J. van Bebber, and published in 
« Annalen der Hydrographie und Maritimen Meteorologie/ Heft I. (Januar), 1882. Dr. 
van Bebber chiefly deals with the storm over the land^ and traces it as far as the Whjte 
Sea on Oct. 18th. 
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Oerinan Ocean, bat there the charaeter of the gale was peculiar, since the 
front of the storm was not folly developed, owing to the gale which had but 
just passed to the eastward ; the rear of the storm was, however, excep- 
tiontdly violent, and was accompanied by particularly violent squalls, to 
which probably the great loss of life and destmction to shipping is maLoly 
due. The sadden nature of the storm may be gathered from Sir Thomas 
Brassey*s account of his experience of this storm on board the * Sunbeam/ 
This vessel was off Whitby at noon on the 14th, the wind blowing strongly 
but not with the force of a gale. At 2 p.m. the barometer had fallen to 
28*45 ins. Sir Thomas Brassey remarks : "No further incidents occurred 
until 8 p.m., when we were nearing Flamborough Head. Here we were 
at last overtaken by the long-impending storm. Looking back to the north- 
west, over the starboard quarter, we saw that the sea had suddenly been 
lashed into a mass of white foam. The hurricane was rushing forward with 
a velocity and a force which must have seemed terrible to the fleet of 
coasting vessels around us. Before the gale struck the ' Sunbeam * our 
canvas had been reduced to main and mizen trysails and reefed standing- 
jib ; but even with this small spread of sail, and luffed up close to the wind, 
our powerful little vessel careened over to the fury of the blast until the lee- 
rail completely disappeared under water — an incident which had never 
previously occurred during all the extensive voyages we had undertaken. 
Such was the force of the wind that every sailing vessel near us lost all her 
sails, and our large gig was stove-in from the tremendous pressure of the 
gunwale against the davits 

" For an hour and a-half we lay- to on the starboard tack standing in for 
the land below Bridlington Bay. . . . The fury of the wind so filled the air 
with spoon-drift that we oould not see a ship's length ahead. ... At 9 p.m. 
the extreme violence of the hurricane had abated.'* 

A similar description is also to be gathered from an extract of a letter 
from Lieutenant and Commander Thomas de Hoghton, H.M. Gunboat 
'Firm*:— 

" At 1 p.m. on the 14th, the Tyne bore NW distant 5 miles, and from 
the threatening appearance of the weather and low state of the barometer 
(28*80 ins.), I steered for Tynemouth intending to take shelter there ; but in 
consequence of the increased force of the wind, which had veered to NW, I 
was unable to make the port. About 2h. 15m. the wind suddenly increased in 
force with great rapidity, and it blew with hurricane force from NW to N by 
W ; the afternoon became darkened with the salt water blown into the air ; 
the wind was terrific, blowing in violent squalls with heavy rain and hail, 
and a short breaking sea got up immediately ; so fierce was the wind that no 
canvas could be shown, and I hove-to H.M. gunboat under steam, with 
tarpaulins lashed in the main and mizen rigging ; when hove-to she headed 
about NE, but required careful watching to avoid shipping seas. Directly 
the force of the wind struck the ship the barometer rose rapidly, and I may 
note that just before this two claps of thunder were heard to the northward. 
The great force of the wiAd lasted till ^bout 7 p.m., when it slightly 
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moderated and blew a heavy gale from N by W, accompanied of course by a 
very heavy sea. At midnight the barometer stood at 29*65 ins.*' 

The Schooner * Traveller * (No. 72) lost the NW gale due to storm-centre 
No. n. at 4 p.m. 18th in 57° 20' N, and on the meridian of Greenwich, and 
the barometer continued to rise until 8 p.m., when it read 29*50 ins.; after 
this a brisk fall set in, and at midnight the wind was SE. The first entry of a 
gale for storm-centre No. HE. is at 8 a.m. 14th, when it was blowing a strong 
gale from the E. At noon it was blowing a storm (force 11) from NE, 
barometer 28-66 ins. in 57° 80' N and 1° 80' W (see Plate Vm.). 

The Steam-ship « Sultan ' (No. 67), in about 54° N and 5° E, first 
experienced the force of a fall gale, from S, at 8 a.m. 14th, barometer 
28'90 ins. : her lowest barometer was 28*44 ins, at 6 p.m., immediately after 
which the wind shifted to NNW, and the barometer rose briskly ; this vessel 
does not report a stronger force than 10 (a whole gale). 

The observations at Heligoland Lighthouse show the commencement of a 
fresh gale (force 8) from the SSE at 9 a.m. 14th, barometer 29-05 ins. 
The lowest barometer was 28*60 ins. at about 9 p.m. 14th, but the strongest 
force — a storm (force 11) — ^was some few hours later. The NW gale con- 
tinued until midday 16th. 

The following are a few remarks gathered from a study of the Charts. 
It is hoped they will prove of interest beyond tracing the special storm across 
the Atlantic. The Charts show the progressive movements of other storm- 
centres, and they also contain instances of two or more distinct storms 
blowing at the same time over the Atlantic. 

Chabt foe Ootobee 9th. (Plate m.) 

A storm-centre. No. I., was situated over the North Sea; no gale, 
however, was reported from the land stations in the British Islands or on the 
neighbouring coasts, but the ships* observations show a gale at noon in the 
vicinity of our Islands, and extending to about 500 miles westward of 
Ireland. An area of high barometric pressure (80*6 ins.) is shown to the 
north of the Azores. In about 47° 80' N and 45° W a storm-centre. No. H., 
is shown accompanied by a strong SW gale. 

Chabt fob Ootobeb 10th. (Plate IV.) 

Storm-centre No. I. has passed on to Norway, and a gale is reported 
from Norway and Sweden, but the wind does not appear to have blown with 
gale force at any of the land stations in the British Islands. The ships* 
observations, however, show a gale in the North Sea at noon. The atea of 
high barometric pressure (80*6 ins.) Still holds to the northwiird of the 
Azores, but has extended almost to the coast of Spain. Storm-centre 
No. n. has advanced about 900 miles to the north-eastward, which gives an 
hourly rate of about 40 miles. This depression has grown deeper since the 
9th, and the storm area has considerably extended ; its course was evidelitiy 
influenced by the area of high barometric pressure to the north of the 
Azores. A SW gale due to this disturbance was blowing at less than 
200 miles from the South of Ireland, and as yet no indication of its 
approach was shown in our Islands ; the Chart of tiiie 11th, however, showg 
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that the whole of the United Kmgdom was tinder the influence of this 
storm. A firesh distorbanee, storm-centre No. III., was apparently foiming 
at abont 200 miles to the sonth of Nova Scotia. It may be mentioned that 
this is the locality in which the warm water of the Gnlf Stream nmning to 
the north-eastward meets the cold water of the Arctic cnrrent rtuming to the 
south-westward, and is in all probability the breeding ground of many of our 
winter storms. It would certainly appear that we have here decided eyidence 
of the formation of the storm which subsequently passed over the British 
Islands on October 18th and 14th. The observations of the United States 
Signal Service do not show any signs of a disturbance existing over America 
on the 9th. The Chart for the 11th shows that the disturbance has con- 
siderably developed, and its subsequent track is well shown. 
Chabt for October 11th. (Plate V.) 

Storm-centre No. I. has passed off to the eastward, and No. 11. has 
further advanced about 700 miles to the east-north-eastward, the centre 
being now slightly to the north of the Faeroe Islands. A gale is blowing in 
Korway and Sweden as well as in Scotland and Ireland.' The area of high 
pressure (80*6 ins.) is still shown to the north of the Azores, but it has 
become decidedly less in extent. Storm-centre No. m. (which reached f^e 
British Islands on October 18th and 14th) has advanced about 280 miles to 
the eastward since the 9th, and has become much more decided. The 
barometer has risen considerably (80*6 ins.) on the coast of America, and 
gradients in the rear of depression No. m.' have consequently become 
steep ; the winds, however, are still generally only fresh, but two vessels 
experienced a gale, one just to the SE of Nova Scotia, the other on the 
banks of Newfoundland. 

OHikRT FOR October 12tb. (Plate YI.) 

Storm-centre No. n. has only advanced between 200 and 800 miles to 
the eastward and still keeps its full energy, it is causing a gale in Norway 
and in the north of Scotland. The area of high barometer (80*6 ins.) to the 
north of the Azores remains almost unchanged ; but vessels on its western 
edge, in about 40° N and 80° W, are now under the influence of the bare* 
metric depression or storm-centre No. III., which has advanced about 600 
miles to the north-eastward since noon on the 11th ; the readings at the centre 
are, however, still but very little below 80 ins., and the gale force which was 
shown on the 11th is not now to be traced. The high barometric pressure 
In the rear of depression No. m. is not so marked, and a fresh area of low 
pressure. No. V., is shown over America. 

Chart for October 18th. (Plate VII.) 

Storm-centre No. II. has advanced about 850 miles to the east-north* 
eastward, and has now reached the coast of Norway ; the gale in the rear 
of this depression, however, still holds over the North Sea, and nearly the 
whole of the British Islands is under the influence of this disturbance. 
Storm-centr^ No. HE. has advanced about 780 miles to the east-north* 
eastward* aud the wind has now attained the force of a gale. The centre .<^ 
disturbance is situated about 600 miles to the west of Galway, but as yet tl^e 
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Btations in the British Islands have scarcely come nnder its influence. At 
Valencia the first indication of its approach was at about 8 a.m. on the 18th, 
when the wind suddenly backed from NW by N to S ; at this time the NW 
wind held all over Great Britain. At Holyhead the wind began to back at 
11 a.m. At Stonyhurst the wind began to back at 1 p.m. The circulation 
of this disturbance (No. IQ.) would be fixed in a much more satisfEictory 
manner if data could be obtained for its northern side. Mr. Buchan, who 
has kindly supplied the observations for the Faeroe Islands, has said that the 
Iceland observations are not forthcoming until the spring post, so that they 
cannot be incorporated in this paper. We know, however, that the steamer 
* Bravo * was driven ashore on the Iceland coast on the 18th, her engines 
having broken down in a storm, and six of her crew and three passengers 
were drowned, and the vessel became a total wreck, so that it would certainly 
seem that the disturbance extended a considerable distance to the northward. 
The high pressure (80*45 ins.) in the neighbourhood of the Azores has been 
eaten away by the passing low pressure to the extent of about 0*15 in. A 
fresh storm-centre. No. IV., probably a subsidiary depression formed in 
the rear of the disturbance No. in., is shown in 42° 80' N and 41° W* 
The high pressure which was situated over the coast of America on the 12th 
has advanced somewhat to the eastward. The area of low pressure. No. V.> 
has also advanced to the east and is now near the entrance to the St. Law- 
rence Kiver. 

The Chart shows, in the most striking manner, the different winds due to 
diflferent storm-centres. The whole of Great Britain is experiencing NW 
winds under the influence of an area of low barometric pressure (No. IE.), 
situated on the coast of Norway, whilst a firesh to moderate W and SW 
gale is blowing in close proximity to the coast of Ireland, under the influence 
of a storm-centre (No. HI.) in about 53° N and 23° W ; this gale extends 
westward to about 28° W. In 46° N and 37° W a moderate gale is blowing 
from the NE under the influence of a third storm-centre (No. lY.) situated 
in 42° 80' N and 41° W. A fourth disturbance (No. V.) is approaching the 
Atlantic fi:om the continent of America. This affords a fair illustration of 
the difficulty of forecasting weather in the British Islands. 
Chabt fob Ootobeb 14th. (Plate YHI.) 

Storin-centre No. n. has passed off to the eastward, and No. m. had 
advanced about 880 miles to the ENE since noon on the 18th, this 
gives an hourly rate of 89 miles fpr the progress of the disturbance ; its 
cenjtre is now situated over the North Sea, and it was probably at about this 
time that the storm had its greatest energy, at all events it is certain that 
the loss of life due to the storm was much greater in the German Ocean than 
elsewhere. The most disastrous effects were felt off the Berwickshire coast, 
which involved a loss of 200 lives. It will be seen by reference to the 
Chart that the centre of the storm must have passed completely over that 
part of the sea, so that the Fishing Fleet and other craft would not only have 
experienced the greatest violence of the storm, but the changes in the 
direction of the wind would have been extremel^sudden« The^ extent of 
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this gale was very great and the force terrific over nearly the whole of the 
British Islands. The area of high barometric pressure in the vicinity of the 
Azores shows a still farther decrease, the highest reading noted being now 
80*85 ins. Storm-centre No. lY. has advanced about 750 miles to the 
east-north-eastward. Storm-centre No. Y., which was over America on the 
12th and 18th, has now entered the Atlantic, and is shown to the south of 
Newfoundland. 

The second part of this Paper was intended to show the damage done to 
shipping on our coasts, and the wish was to form a Wreck and Casualty 
Chart of this Special Storm (18th to 15th) for the British Islands. The 
Secretary of Lloyd's has kindly furnished a list of the losses and casualties 
on the British coasts, so far as reported, due to the gale, for the information 
of the Society, and the Board of Trade kindly consented to supplement the 
information supplied by Lloyd's so as to render the Chart as complete as 
possible. Want of time has, however, prevented use being made of the offer 
made by the Board of Trade. The Trinity Board also gave permission for 
the inspection of the registers from the Light-ships on our coasts, but these 
registers are not received at the Trinity House until some time after date, and 
here again time could not be given to acquiring this information, although it 
would have formed a very valuable addition to the present paper. The 
published Weekly Wreck Betums for the second and third weeks in October 
show the number of vessels lost off the coast of the United Kingdom to be 
respectively 85 and 58; the number of lives lost and missing being 188 and 
678 (a number almost unprecedented for one week). 

LIST FURNISHED BT LLOYD'S, Novxmbeb xoth, x88z. 

Losses and Casualties (see Note) reported at Lloyd's as having oconrred on the Coasts 
of the British Islands dnring the Gale of October 13th, X4th and 15th, x88i. 



Locality. 



•g 



1 



OQ 



a 



1 



I 



OQ 



at 



I'd 
•i 



I 



i 



Sheemess , 

Qaeenboro* 

Oant Sands 

EentishFlats , 

North Foreland, off . . . . 

Baxnsgate, near 

Goodwin 

Do. East of 

Southsea , 

Cowes 

Shanklin> 

Weymouth 

Plymouth, 50m. W. of 
Falmouth 
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Losses and Casualties, Ssc-^Continued. 



Locality. 



Doombar, Padstow , , , , 

Bumham, near Bridgwater .... 

Donball 

Bristol Channel , 

Swash, near Bristol ,,, 

OldRiver, Bristol 

Kingroad, Bristol 

Avonmouth 

Usk River, Mouth of ! ', . . 

Monkstone, Cardiff 

Cardiff ....]. 

Do. Ogmore Biver 

Penarth , . , , 

Britonf erry , . , , 

Swansea , 

Mumbles, Britonferry ,,,, 

Burryport ••••ttta 

Pembrey , ,,,',,,,, 

Pembroke , . , , . , , , 

PiU Point, MiUord 

Aberdovery , , , 

Harlaoh, near Pwllheli .,..!... 

Aberforth 

Abereroh, St. Tudwal's Boads , . 

St. Tudwal Eoads 

PwllheU 

Nevin .. 

Port Dinllam 

Holyhead , 

Do. Saltlsland 

Beaumaris , 

Great Orm's Head 

Mostyn Boads 

New Brighton , , , 

(Jarston 

Liverpool 

Do. NW Light 

Formby 

Isle of Man, off 

Ramsay, Isle of Man , . 

Bahama Light, Whithvn. 6m. SE. of 

Skerries . , < . . . . 

Dundalk 

Bangor Bay, Co. Down .,,,.,.. 

Drummore-by-Stranraer 

Ailsa Craig , , , 

Bowmore •...• 

Greenook ....,,., 

Blue Mull Sound 

Unst, near Stromness 

Lossiemouth. 

Peterhead 

Skaterawe .;..., 

Dundee, off ; . . » 

May Island, 3m. E. of Burntisland 
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LO8B60 and Casualties, &o,^OorUimied. 



IiOoaU<7. 


1 
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Abandoned 

and 
Becoyered. 


1 


1 
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II 


1 

1 

7 

• • 
2 

3 

»7 

28 

• . 

• • 

• * 

« • 

• • 

3 

• • 

• • 
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OQ 
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1 
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1 


•1 


CQ 


1 


OQ 


i 


OQ 


Firth of Forth, off 

Incharvie Island ..••••... 

Granton, off 

LeithBoads 

N. Sea, B. Coast 

Donbar 

Red Hengh, near Dunbar 

St.Abb'sflead 

Eyemonth • 

Ooswiok 

Berwick 

Spittal Point. Berwick 

Holy Island, N. sidQ 

Fern Island 

Coquet, off 

Sow and figs, near Blyth ........ 

Blyth 

Shields, near 

North Shields, near 

Tyne,off 

Seaham, near • 

ITArtlAnooL off 


I 




• • 

I 




4 

• • 
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a 
I 
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X 

I 

. . 
2 
I 
2 
I 
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• • 
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• • 
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X 
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X 

X 

X 

I 
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X 
X 

• • 

• • 

X 
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YorkftUre Coast 






Middlesboro' 

Whitbv. N. ol 






I 




Scarboro* 

Huntly Fort, near Soarboro' 

Speeton Cliff, near Soarboro' .... 

Filey 

Flamboro* Head, 50m. SB of .... 
Withemsea •. ••*••.••• 


:: 




Eilnaea 

Spurn, loom. W. by S. J S 

Do. 8. of 

Do. Point 

Do. 60m. Off •.••.••••••..•..•••«•.•• 

Humber Biyer 

Do. off 

Linoolnshire Coast .• •• 

Do. 53[m. K. 3 E. 

Cleeness • 

Grimsby 

Hale Sand, Saltfleet 

Saltfleet....« 

Leman, 8m. off ...;... 

Do. 5om.N.byB 

Hunstanton ...... ^ 

Branoaster, near Boston 

Hasfoord* 

ScrobySands 

YarmontU • • 

LoweBtolt, 3Qm. SE..of 

Dp. 4oni. „ 

Do. off 

Mirlillo HAndfi Tjovestoft .... 






,, 

I 
I 








Newoome S«ndB, neu Lowestoft 
BamudSand ...v 










• • 
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Losses and Casualties, See.— Continued, 



Locality. 



I 

i 



S 2 
Si 



I 
I 



I 



i 



*8 



Kessingland • 

The Wold. 

Aldborough 

Orfordness, off 

Walton-on-Naze 

Bosmere Deeps, Ipswich 

Maplin Sands 

Shoebury Sand ....... 

Leigh Middle 



ID Vessels reported with damage at different parts of the Ooast with an aggregate loss 

of 17 lives. 
Of II Vessels it is snpposed the orews were drowned. 

NoTB. — There were nmneroos other casualties that wer^ of a less serious nature; 
these are not included. 
Vessels **«<r«n(fe(2."— Many of these in this return were got off, more or less 



At Berwick there was supposed to have been a number of fishing vessels lost, in- 
volving a heavy loss of life. 

At Yarmmth[it is feared there are several boats lost, as they have not yet been heard 
of. 

The information as to the time of casualty not being fully furnished, it has, there- 
fore, been omitted. 

The following is a list of the vessels whose logs have been used for this 
Paper. The ntunbers prefixed have reference to the ntunbers used on the 
Charts and placed at the ends of the respective arrows. 



Beferenoe 

Number used 

on Charts. 

1. 



Name of Ship and Oaptain. 



Bhun Lee, Barque. John M. Gray . . 

2. Mertola, Barque. £. W. Turner 

3. Algeria, S.S. J. HiU 

4. NUe, S.S. W. W. Herbert 

6. Tamar,S.S. A.E.Bell 

6. Nova Scotian, S.S. Wm. Bichardson 

7. Caspian, S.S. B. Thompson 

8. Moravian, S.S. F. Archer 

9. Sarmatian, S.S. John Graham ...... 

10. Duart Castle, S.S. H. Barnes 

11. Einfaxms Castle, S.S. A. Winchester 

12. Haytian, S.S. —Peter 

13. Palmyra, S.S, — Durant 

14. Atlas, S.S. — ^Hoseason 

15. Bothnia, S.S. — McMickan 

16. Batavia, S.S. — J.E. Mouland 

17. Durban, S.S. — Warleigh 

18. Chilian, S.S. P. Beid 

19. Victoria, S.S. J. B. Murray 

20. Calilornia, S.S. — Toung • , 

21. Australia, S.S. J. P. Hassall 



Information famished by 

Meteorological Office. 

Boyal Midi Steam Packet' Company. 

Montreal Ocean Steam Ship Co« 

Donald Currie di Co. 

West India & Pacific Steam Ship- Co. 

Cunard Steam Ship Company. 

Union Steamship Company. 

West India & Pacific Steam Ship Co. 

Henderscm Brothers. 

Peninsular & Orient. Steam Kay. Co. 
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Beferenoe 

Number used 

on Charts. 

22. 



If ame of Ship and Captain. 



Bordwan, Barque. J. F. Ainsoow .... 

23. Alexandra, Ship. A. G. Marley 

24. Chinsura, Ship. T. Bobinson 

26. H.M.S. Warrior, S.S. S. P. Townaend 

26. City of Montreal, S.S. ? ) 

27. Samaria, S.S. ? > 

28. Soythia, S.S. ? ) 

29. Italy, S.S. R.P.Williama ) 

30. Erin, S.S. W. A. Griffiths ] 

81. Polynesian, S.S. R. Brown . . ^ 

32. H.M.S. Minotaur, S.S. H. H. Bawson 

33. Bolivia, S.S 

34. H.M.S. Alexandra, S.S. Lord Walter 1 

T.Kerr 

36. H.M.S. Superb, S.S. T.Le H.Ward.. 

36. H.M.S. Blanche, S.S. 0. G. F. Knowles 

37. Iron Cross, Ship. B. Bandall 

38. City of Perth, Ship. C. Macdonald . . ' 

39. Adriatic, S.S. ? \ 

40. Republic, S.S. P. S. Irving f 

41. Britannic, S.S. H.Perry. ( 

42. Germanic, S.S. C. Kennedy / 

43. Galatia,S.S. ? 

44. Marathon, S.S. — Woolfenden ) 

46. Gama,S.S. — Hains } 

46. Catalonia, S.S. Wm. Gill ) 

47. Alsatia, S.S. John Craig 

48. Rhein, 8.8. H. A. F. Neynaber 

49. Adolph, Brig. O. Kampehl 

60. Braunshweig, S.S. C. Pohle 

61. Elena, Barque. J. Steenken 

62. Margaretha Gaiser, Barque. — ^Wienef eld 

63. Oder, S.S. 0. Undiitsch 

64. General Werder, S.S. H. ChristofEers 

65. Herder, S.S. G. Tischbein 

66. Elbe, S.S. Chr. Leist 

67. Kohl, S.S. Th. Tiingst 

68. Cimbria, S.S. C, Ludwig 

69. Strassburg, S.S. O. Heimbruoh 

60. Hermann, S.S. H. Baur 

61. Donau, S.S. R. Bussius 

62. Salier, S.S. C. Wiegand 

63. Westphalia, S.S. — Schwensen .... 

64. Patagonia, Barque. .E. H. Hellwege.. 
66. Maria Adelaide, Barque. B. Krause . . 

66. Terpsichore, Ship. T. F. F.Kohler .. 

67. Sultan, S.S. W. Barron ') 

68. H.M.S. Orontes, S.S. R. G. Kinahan 5 

69. Maritzburg, Barque. Wm. G. Belleville ) 

70. City of Rome. S.S. Jas. Kennedy. . . . 

71. Cavalier, Barque. M, Jackson " 

72. Traveller, Schooner. A. Simpson .... 

73. Thames, S.S. A. H. Luckhurst 

74. H.M.S. Tyne, S.S. J. E. Stokes 

76. H.M.S. Coquette, S.S. J. L. Burr .... 

76. At H. M. Dockyard, Bermuda 

77. H.M.S. Crocodile, S.S. C. 8. Cardale 

78. H.M.S. Druid, S.S. W. R. Kennedy . . 

79. H.M.S. Northampton, S.S. E. Drum- 

mond 

80. Hope, Barque. Jas. Campbell ...... 

81. 5.M.S. Sappho, S.S. B. F. Clerk .... 

82. H.M. Gunboat Firm, S.S. T. De 

Hoghton 

83. Sunbeam, Steam Tacht.. •••.... 



Information fuxnished by 

T. and J. Brpoklebank. 
G. J. Symons, F.R.S. 
Meteorological Office. 

National Steam Ship Company. 

Montreal Ocean Steam Ship Co. 
Meteorological Office. 
Henderson Brothers. 

Meteorological Office. 

Captain C. Macdonald. 

Ismay, Lnrie & Co. 

Henderson Brothers. 
Cunard Steam Ship Company. 
Henderson Brothers. 



Deutsche Seewarte, Hamburg. 



Meteorological Office. 
Inman Steam Ship Company. 



Meteorological Office. 



Sir Thos, Brassey's letter to The 
Field, 
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On the Stbuotubal Damage oaused bt the Gale of Ootobeb 18th-14th, 
1881, AS indicative of Wind Force. By J. Wallace Peggs, 
Assoc.M.Inst.O.E.,F.M.S. (Plates K.-X.) 

[Bead November 16th, 1881.] 

The object of the following Paper has been, not so mnch to give a descrip- 
tion of the stmctnral damage in different parts of the country or to epitomise 
the cases of it which I have been able to collect and which others have kindly 
forwarded to me, but to give a selection of well marked instances of damage 
to structures which should offer some reliable data for determining the 
probable pressure which caused these structures to fail. 

The structural damage due to the gale of October 18th-14th last has been 
very great and severely felt in some particular places, and it seems to me 
that even in several towns there have been lines or belts of local maxima of 
destruction, indicating the existence of paths of greater intensity of pressure. 

We find that the damage done includes houses which have been destroyed 
or unroofed, factory chimney shafts overturned, stacks of chimneys blown 
down, walls, church spires, pinnacles and turrets have fallen, windows have 
been blown in, stone finials blown off churches, with much other damage of 
like nature. 

The cases to hand are numerous, and some of them being well defined, 
offer a, good basis for investigating the mechanical effect exerted in producing 
them. Among the most usefid class for the purposes of our investigation 
are factory chimney shafts, stacks of chimneys, high gables, &c. 

There is also an interesting class of cases where objects have been taken 
up bodily and moved for great distances through the air. One such occurred 
at Alnwick, where a plank 11 inches wide, 8 inches thick, and 20 feet 
long, having been lifted up from a barge by the wind, was sent horizontally 
about 100 yards and then twirled over and over endwise for a like distance, 
thereby indicating a gyratory motion in the air. 

Since the Tay Bridge accident, attention has been once more directed to 
the subject of wind pressures, and also the means employed for regist^ing 
the velocity and pressure of the wind. We have it from a great authority 
on engineering, Mr. Hawksley, that ''the instruments at present in use are 
little better than philosophical toys, and that in general they afford no 
direct comparable or reliable indications of either velocities or pressures.** 

Now, although we cannot quite admit Mr. Hawksley's remark about 
Wiemometer observations generally, — ^for there must be a great quantity of 
valuable information collected in the records of the anemometers fixed at our 
observatories which will be very usefid in the future, — ^yet no one who has 
given consideration to this subject can be otherwise than dissatisfied with the 
instruments at present in use. 

The pressure-plate instruments as now constructed give too much, as they 
record not only the front pressure on the plate but the partial vacuum at the 
back of the plate, mi I beliqvQ it wiU b^ found tl^at two-thirds of the regia? 
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tered Amount is approximately the true pressure. The Bobinson cup 
anemometer for registering the velocities of the wind is open to much 
objection, because we do not really measure its true velocity, but the 
resultant velocity in the horizontal plane. 

Another most important fact, which must be recognised at no distant date 
in wind observations, is that of the inclination upwards or downwards from 
the horizontal line. It is assumed at present in all the usual apparatus that 
the direction is truly horizontal ; that such is not, however, the case, has 
been pointed out by M. Dechevrens in a very able paper, "Sur Tinclinaison 
des Vents," '•Nouvelle Girouette pour observer cette inclinaison,'* and 
shown by his observations taken at several stations on the China coast with 
a new kind of anemometer he calls an inclination anemometer. 

Mr. Fraser has also invented an apparatus for measuring this inclination 
of the wind to the horizon. The results of his experiments are that air 
currents are much modified by the ground over which they pass. In his 
experiments in front of the Observatory at Edinburgh, the angle was found 
to be 45^ and upwards ; on the Salisbury Crags it ranged from 45^ to 75°, 
while on level ground it was found to be 16°. 

I make this digression to show that the instruments at present in use will 
probably require to be modified and amplified if we are to form correct ideas 
of the motion, direction, and pressure of air currents. 

Another difficulty I have found is in measuring the exact intensity of 
sudden gusts of wind. The Hagemann anemometer seemed to promise us 
an instrument for this purpose, but in its present form I fear it is not all 
that might be desired for practical work. 

That wind moving over a district, by being trained by gorges, valleys, &c., 
may become more concentrated and acquire a greater velocity there can be 
no doubt, and we can even imagine in a town that some building and lines 
of buildings may also affect it similarly. 

There is also an effect produced on some structures, notably on chimney 
shafts, where recurring gusts of wind set up a pendulum-like motion, which, 
increasing with each gust, at length becomes sufficient to overturn the 
structure. 

To pass on to the cases of structural damage which have been chosen 
from among others collected, and which are shown on the diagrams. The 
individual examples are distinguished by the letters A, B, C, D, E, F, 
G, &e. 

These examples have been all carefully measured and drawn on the spot, 
and sketches made of the surroundings and of the position occupied by the 
damaged structure. Some littie difficulty has been found in obtaining the 
dimensions, and the lightning-conductor bands have been of great service in 
checking dimensions and arriving at the exact height of fallen chimney 
shafts. Without this aid many examples would have been lost. 

Case A is that <^ a brewery shaft at Barking, in Essex, which fell in a 
sudden gust at 12.40 p.m. on October 14th, the wind being about SW. 
Tho height bom the ground was 68 feet, it was built inta the structure as 
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Bhown on the diagram, was 8 feet square where ii broke off, the bnckw(»:k 
being 9 inches thick ; the length blown off was 22 feet 7 inches. 

Calculations which I have made give the weight of brickwork at 18,800 
lbs., acting through the centre of gravity. The centre of pressure of the part 
blown off is found to be 10*5 feet from point of fracture, and, by taking the 
moments, we arrive at 81*8 lbs. per square foot as the amount of pressure ^ 
required to overturn this portion of the shaft. 

Case B is a factory shaft in Goswell Boad, which the owner kindly allowed 
me to inspect and measure. The shaft was built square, and had been 
standing some years. The top part of it was blown off about 2 p.m., and 
went through the iidjoining buildings. The total height of this shaft from 
tiie ground line was 65 ft. and faced the SW. The portion blown off 
measures 8 feet 4^^ inches, is square at the point of fracture, 2 feet 8 inches at- 
top, and 26 feet 6 inches in height. 

The shaft was built into the adjoining building as shown upon the diagram. 

I may here remark that the strength due to the mortar joints is entirely 
omitted in all these calculations, because from a study of these chimney shafts 
it will be seen that before failure an oscillating motion is set up by previous 
gusts of wind, and that the joint where the fracture happens is already 
broken before the shaft is finally blown over. 

The weight of brickwork displaced in this case is found to be 22,080 lbs., 
and the centre of pressure, calculated at 12 feet 9 inches from the base of 
fracture, gives a pressure of 87 lbs. per square foot as the acting force of the 
wind. 

Case C. — This is the case of a large gable end and return wall which had 
been recently built at the New Goods Station, Great Eastern Railway, 
Shoreditch, London. 

The diagram indicates the nature of the structure. It fell about 2 p.m. 
The line of fracture is shown upon the diagram by a full black line. 

The two walls formed a right angled obstruction, and the wind struck 
the surface of the walls obliquely. From a consideration of the normal pres- 
sure required to overturn the walls, we find the probable pressure of the wind 
to have been 21 lbs. per square foot. 

Case D. — This is a chimney shaft built at West Bromwich about 8 years 
ago. It is a square shaft of total height from the ground 127 feet 6 inches, 
and the part blown off measures 90 feet with a base of ^8 feet 4 inches, and 
at top 6 feet 6 inches square. 

The thicknesses of brick- work are 9 inches at the top portion, for 20 feet 
down, 14 inches for the next 80 feet down, 18 inches thick for the next 80 
feet, and 28 inches thick for lower part of the shaft. The base being as 
shown upon the diagram. 

The shaft faced SW and NE, and fell towards the NE. 

The calculated weight of brick- work amounts to 882,467 lbs. or 108*8 tons. 

The centre of pressure is taken at 45 feet above the base of fracture, 
and I find the pressure necessary to overturn such a structure to be 40*5 lbs. 
per square foot of surface. 
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Oase E.— This is the spire of St. Michaers Chiirch,£lackheath Park. The 
spire is of stone, built in an octagonal form, and having mouldings projecting 
firom the edges of the pyramid, as shown in the section. 

The whole mass blown off was dowelled together at the joints by lead run 
in, in the direction shown upon the diagram, so that the portion which fell 
was really a monolith, and blew off from the first joint where there was no 
dowel or joggle. 

The ribs or mouldings would offer great resistance to the passage of the wind, 
it is probably owing to their presence that the spire blew off. 

From the calculation made, it is found that a pressure of about 19 lbs. 
per square foot was necessary to displace the stone. 

Oase F. — ^This is a similar case to the previous one. It is a stone turret 
from a church in the Southgate Boad, near the Bosemary Branch Bridge, 
Begent*s Canal, London. It is octagonal on plan and pyramidal on elevation. 
It also had mouldings on the angles, but these were round instead of having 
the angular section of those in the last case. 

The turret surmounted a high gable end and was about 100 feet from the 
ground. 

The portion broken off was monolithic, being tied together by the iron rod 
which formed the vane and terminal, being carried down and bolted under a 
joint in the stone. 

I have been unable to develop this case owing to the want of proper experi- 
ments being made as to the support given by the iron vane and terminal, 
which ironwork greatly complicates the question. 

Gases G, H, I, J, K, L, are stacks of chimneys which were blown down 
in various parts of London and neighbourhood, as wiU be seen from the 
diagram. 

These stacks of chimneys present very valuable and interesting objects for 
the study of wind pressures. The case marked (L), sent to me from Clifton, 
shows that the stack fell as a monolith turning about a point, and is worthy of 
particular attention. 

Taking one such stack, as given in the examples in the diagrams, we have 
to consider what are the conditions of the structure as regards stability. 

We have :— 

First. The weight of brickwork in the part under discussion. 

Second. A surface of so many square feet exposed to the wind either 
normally or at an oblique angle. 

Third. The strength of the mortar joint to resist strain. 

Fourth. A pressure on the front surface due to the impulsive action of 
the wind. 
^ Fifth. The partial vacuum at the back of the stack. 

Sixth. The additional surface exposed, due to projections over sailing 
courses of brickwork around top of stack, and, in old brickwork, open joints 
of the work itself. 

The chimney pots over, flues, of terra cotta, red clay, &o. The shape 
and Jieight of such pots, 
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The pressures developed in the above-mentioned cases, G, H, I, J, K, &c., 
have been worked out, and give an average result of 22*5 lbs. per square foot. 

A chimney stack set up against the wind, as in our examples, obstructs 
very much more wind than that impinging on its surface ; it piles up the air 
in front and at the side much in the same way as a running stream piles 
up water in front of an obstruction, such as a stake or pile driven into its bed, 
and so it sustains a greater pressure than that due to its superficial area alone. 

Air, being elastic, causes a much greater disturbance around an obstruction 
than water, and so a greater pressure proportionately to its weight and 
velocity. 

From these considerations we see that surfaces with open spaces in them, 
such as bridge girders of lattice form, must not be measured by the actual 
net area of the bars, but an allowance must be made for much more, approxi- 
mating to the solid web girder. The rush of air past the bars causes a ' vena 
contracta.* (This will probably, I think, be smaller in air than in water.) 

I may here remark with reference to the pressures given by Mr. Symons in 
his paper, that of the Boyal Observatory, Greenwich, 58 lbs. per square foot, 
and that of Lloyds*, at the Boyal Exchange, 19 lbs. per square foot, that 
an interesting experiment was carried on at the South Metropolitan Gas 
Works during the height of the gale on Friday, October 14th. 

Mr.Livesay says, in a letter describing the experiment, ''The observations 
were made at a height of 95 feet above the ground, with nothing to obstruct 
the wind for a distance of several miles. The apparatus used was an 
ordinary glass gauge, such as used in gas works, and attached by a flexible 
tube with a square hopper-shaped funnel and always kept face to the wind. 
I noticed that the vnnd came in most violent gusts of very varying force, 
seldom, however, attaining a pressure of more than 10 lbs. on the square 
foot. The greatest force observed during the hour 2 to 8 o'clock was 26 lbs. 
per square foot ; this pressure was, however, not sustained, but fell immedi« 
ately." 

This experiment having been made in the neighbourhood of Greenwich 
Observatory was very interesting when taken in coi^'unction with the reading 
of 58 lbs. per square foot at the Boyal Observatory, and it would appear 
that this latter reading is from some cause excessive. 

In conclusion, I would suggest as a fitting work for this Society that it 
should endeavour to form a Conference similar to the Lightning Bod Confer- 
ence, composed of delegates from various societies who are specially interested 
in this subject for the purpose of collecting information available in relation 
to this subject of wind pressure, and further to suggest the best way of 
conducting and carrying out experiments, which shall tend to the elucidation 
of the laws of wind pressures and the impulsive action of the wind, which 
laws are so little understood at the present time. 

The magnitude of the forces in operation in nature is perhaps nowhere 
more evident than in the effects produced by wind. Whether we consider 
the surging waves of the sea and the tremendous power developed by them, 
or the columns of water drawn up by the power of the wind and moving 
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along in a certain path, or finally the sand of the desert, dra\m np in a 
column some hundreds of feet high, all point to the mighty power of the 
wind. 

The great storm of Novemher 1708 seems to have heen as memorahle for 
the damage done to hoildings as that of Octoher 1881, which we are now 
considering. Daring that storm it is stated that no less than 800 dwellings 
were laid in ruins and 2,000 stacks of chimneys were Mown down in London 
alone. The lead roof covering was stripped off 100 churches, rolled up 
and hurled incredible distances. Near Shaftiesbury it is recorded that a stone 
of 400 lbs. weight was lifted and carried some distance. It was also during 
this storm that the first lighthouse built on the Eddystone Bock was Swept 
away and with it also its intrepid constructor. 

Colonel Pasley records in an interesting communication, made to the 
Institution of Civil Engineers, that on November 29th, 1836, he saw a roof 
in the dockyard at Chatham move up and down, and eventually blown off 
and carried about a distance of 60 yards. The portion of roof was 60 feet 
by 40 feet. 

In November 1886 the Chain Pier at Brighton was greatly damaged, the 
roadway being almost entirely wrecked. During the storm of October 1838 
the Suspension Bridge at Montrose was destroyed by the lifting action of the 
wind. 

In the storms of January 1886, from WSW, and January 1889, from SW, 
the Menai Suspension Bridge was much damaged owing to the undulatory 
motion set up by the lifting power of the wind. 

These facts are very interesting just now, when so much consideration 
is being given to bridge structures and the effect of wind pressures on them. 

Mr. Smeaton, in conjunction with Mr. Bouse, published tables in a paper 
sent to the Boyal Society in 1769, of the velocity of the wind and the corres- 
ponding pressures. This Table has been used by Engineers ever since for 
converting velocity into pressure and vice versa. The Table was constructed 
from certain experiments made by revolving arms, and had special reference 
to windmills. 



DISCUSSION. 

Mr. Dines said that nearlv 25 years ago the subject of wind pressure had 
come under his notice, from nis having to ooild a church spire, in an exposed 
place, and at an elevation of 760 ft. above the sea. He felt rather nervous about 
the effect of the wind, and therefore went carefully into the calculation, which 
left a good margin on the side of safety. He would not say the wind had in- 
creased in force since the erection of so many anemometers over the country, but 
our idea of that force had greatly increased. 20 to 25 lbs. per square foot used 
to be considered as the limit, now we hear of as much as 60 or 70 lbs. Taking 
an ordinary chimnejr 6 ft. high and 5 ft. wide, of which there are thousands in 
London, if it were free to turn upon its lower edge, a steady pressure of about 27 
lbs. per square foot would throw it over. So far he might speak with almost mathe- 
matical certainty, but there was one element in the question most uncertain, 
and that was the cohesion of the mortar joint. Numerous experiments had been 
made upon the tensile strength of cement, but that of mortar appeared to have 
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been ne|^l^Gted; the only account he could find gave it 50 lbs. to the square inch. 
On looking to the section of the chimney shown on the diagram, it would be seen 
no part of the brickwork was more than 4i inches thick, what with the weather 
on the outside, and the heat within the chimney, not much dependence could be 
placed upon the mortar, but he could not help thinking it was of too much im- 
portance to be dispensed with altogether ; as a tension of only 1 lb. to the square 
inch would balance a pressure of 4 lbs. to the foot against the face of the chimney. 
Good mortar was in some cases stronger than the brick, and, in fact, the mortar 
in a chimney mieht be of any strength, from nothing up to 100 lbs. per square inch, 
and therefore, if well built, mi^ht defy the power of any wind. He supposed 
the question of difference of rainfall with elevation might now be considered as 
settled, at all events he had dismantled the gauges placed upon his tower, and 
had erected something in their place to get at the force of the wind ; it consisted 
of a box hung upon centres at the back, loaded with iron and stone, weighing 
nearly 1 cwt., which was placed with its face to the wind. A cord at the bac^ 
passing over a pulley, and to which a scale was attached, enabled him to adjust 
the overturning weight to anything he pleased. On that morning the wind was 
BO strong, that he h^ to use one lumd to keep his hat on ; but the force of the 
wind was not equal to a steady pressure of 6 lbs. to the foot — ^he had left it so 
that 10 lbs. to the foot would overturn it. Wind pressure was of great import- 
ance both to engineers and builders, but after all it was a meteorological ques- 
tion, and one that ought to be solved. He was quite aware the apparatus he 
had in use was imperfect, as he had to be upon the spot in order to keep its face 
to the wind, but he had little doubt it would throw some light upon tiie subject. 
Mr. Law observed that he did not know what steps had been taken in regard 
to the reduction of the observations upon structures that had been upset to ascer- 
tiun the direction in which the wind met the face of those structures. A very 
large portion of the surface of an ordinary chimney stack consisted of the chim- 
ney pots, usuallv cylindrical in form, thus reducing the effect of the wind upon 
them by one-half, as all cylindrical, spherical, or surfaces inclined at an angle of 
45° presented but half the resistance to the wind that a flat surface of the same 
area did. The law as to the pressure of wind meeting a plane surface at an 
angle was as follows : — 

Let/= force of wind. 
a = area of surface. 
C = angle of wind with surface. 
p = pressure perpendicular to tiie surface. 
Pi = pressure in the direction of the wind. 
p^ = pressure perpendicular to the same direction* 

Thenj» = of gin.H:. 
p^^=, af sin.H]). 
and p^:sz af 8in.KI cos. G. 

It was of great importance to observe the direction of the wind in regard to 
structures, as. if it blew anglewise, the force upon the structure was at once 
reduced, while the streng& or power of resistance was generally increased. 
Other important points were as to the vacuum formed at the back of a structure, 
which depended in a great measure upon the extent of the same, and tiie rela- 
tive effect the wind had upon the near and further sides of piers and structures 
such as the Tay bridge, consisting of open framework or lattice girders, where 
there was not only the direct force of the wind upon the exposed girder, but the 
diminished force upon the further and partially protected girder. The result (^ 
very careful calculations as to the force required to overturn the various carriages 
in the train which was precipitated into the Tay showed that the pressure ranged 
from about 35 lbs. per square foot in the case of the lightest (the 2nd class) to 
about 260 lbs. for the locomotive itsel£ 

Mr. Stanley said, with reference to Mr. Symons's observations as to the liftinar 
power of the wind, that in his own particular locality (South Norwood) it seemed 
to have drifted directly downwards, blowing nearly from SW or a little west of 
that point. He concurred with the author as to the extremely narrow track of 
the gale. In his own grounds about six poplar trees were broken down on the 
side of a plantation opposite to the direcQoo of the windt a large telegraph pole 
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in a direct line being also upset, the top blown off an elm, and limbs of tr^es 6 or 
7 ins. in diameter strewn over a track about 50 ft. in length, whilst on a neigh- 
bouring plantation close by (within 100 ft.J trees were not injured. In the same 
narrow Ime, extended to a quarter of a mile distant, one elm tree of 24 ins. in 
diameter and a very large poplar were blown down. The leaf was nearly off 
both the elm and poplars. 

Mr. Curtis callea attention to the fact that the hourly velocities recorded by 
anemometers during the gale, instead of being unusually high, were ^ generally 
lower Ihan are commonty reached in heavy gales of wind; the highest — at 
Holyhead and Aberdeen — being but a little over 70 miles in 60 minutes, whilst 
at Valencia it was less than 60, at Armagh only 24, at Stonyhurst 46, at Glasgow 
30, and at Kew 45 miles ; yet at some of these places the damage done by the 
gale had been unusually great. The explanation of this lay in the fact that the 
instruments as they now exist are incapable of recording short squalls, which, in 
spite of their brevity, are yet very frequently the chief causes of the mischief 
done in gales. The trace of the Holyhead instrument might be described as a 
mass of such short gusts, and indeed it was one of the best examples of a squally 
wind he had met with. The use of these hourly velocities, instead of the rates 
during short intervals, could hardly fail to be misleading in judging the destruc- 
tive power of a storm, no matter what formula might be used for finding their 
equivalent pressures. The wide difference between the table of relative wind 
pressures and velocities recently adopted by the Commission appointed subse- 
quent to the Tay Bridge accident, and those hitherto in use, shows forcibly the 
amount of doubt which must attend the use of such a long time-unit as one 
hour. 

Prof. Archibald said, with reference to the theoretical side of the question, 
Mr. Symons had remarked that no one yet knew the precise distinction between 
a so-called whirlwind and a cyclone or storm. It seemed to him that the or- 
dinary nomenclature with regard to whirlwinds and storms required alteration ; 
hurricanes, tornados, storms and tempests being spoken of as if they were 
synonymous terms. In a recent work by Prof. Ferrel, of the United States 
Coast Survey, he divided atmospheric disturbances into cyclones and tornados. 
He thought it would be well to adopt this nomenclature, since there^ was a great 
difference between a tornado— which only occupied about 1000 ft. in width and 
whose course ran to 20 miles in length —and a cyclone, which, perhaps, was as 
many miles in diameter and ran half across the globe. According to Ferrel, the 
smaller cyclones did not even begin where the larger tornados ended, so that a 
great gulf lay between them. There was also found to be an important qualitative 
difference between these phenomena, since whereas the wind in the cylcone was a 
great deal affected by terrestrial rotation, so that (according to FerrePs law) if 
the air moved from one place to another it deviated to the right of its course in what- 
ever direction it was moving, — in the tornado, owing to its small horizontal ex- 
tent, terrestrial rotation haa no sensible effect on the motion of the air, and there 
was thus a specific difference between the two. Mr. Symons had correctly described 
the difference between the main features of a whirlwind^ or — as he thought it 
should be termed — a tornado, and those of a cyclone. He spoke about the lift- 
ing power of the air in the former, and stated that the barometer might be 0*2 
inch lower in the centre than on either side, which would perhaps give a lifting 
power to the air, in buildings over which it passed, of about 14 lbs. per square 
foot ; Ferrel, on the other hand, asserted that the lifting power was not merely 
to be measured by the difference of pressure between the exterior and interior 
parts of the tornado, but by the difference between the velocities of the gyrations 
m the upper and lower parts. The latter, since a tornado was more like a rota- 
ting column than a disk, being generally slower than those above, allowed the 
air to rush in and fill up the partial vacuum near the centre arising fi:om the 
more rapid gyrations above. An upward velocity might thus be caused amount- 
ing to upwards of 30 metres per second, which would give a pressure of about 
24) lbs. per square foot. It seemed to him that, perhaps, the occurrence of cer- 
tain " lanes " at Alnwick noticed by Mr. Symons might have been caused by 
what Ferrel had also suggested, viz. that tornados might exist in the middle 
of a cyclone, which would account for the sudden gusts and veering of the wind 
that frequently took place in the middle of cyclones. After, however, having 
made a short mspection of the position of those lanes on the chart, it seemed 
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that in most cases the^ lay in valleys, which generally ran in the direction of the 
wind, and as the wind in snch valleys might thus acquire greater force from flowing 
in a sort of channel, he did not thmk that circumstance could be confidently cited 
in favour of the theory. He thought, however, that the present storm presented 
an unusually good opportunity for determining the direction which the wind 
made with the isobars at different distances from the centre, and also suggested 
the advisability of obtaining a lar^ number of observations to find out the aver- 
age angle which the wind made with the isobars. It appeared to him that this 
could not easily be done from the diagrams exhibited, in which the isobars were 
on one map and tiie winds on another. There seemed to be no doubt from 
the theory of cyclones, as given by Blanford and Ferrel, that the condition 
of the air which eives rise to these phenomena is mainly one in which the verti- 
cal temperature decrement over a certain district exceeds that over other sur- 
rounding districts. In such a case the first district is likely to become the centre 
of a cyclone ; and since, from the observations on the top of Ben Nevis, it would 
appear that just before storms came there was relatively a much greater difference 
of temperature between the summit and the base than usual. thiB seemed to 
indicate that mountain observations might become very valuable in forecasting 
the weather, since if rapid temperature decrements were met with, bad weather 
might with some degree of confidence be expected. It might be advantageous 
if observations could be taken on Snowdon, or those already taken on the Puy- 
de-D6me and Pic di Midi utilised. The present storm seemed to have been 
rather abnormal in becoming stronger over the British Isles than over the 
Atlantic, since, according to Boffinever, cyclones as a rule develop more energy 
as they approach longitude 40° W than anywhere else. 

Mr. Mawlet thought that the very interesting account of this important 
storm which Mr. Symons had given them would prove a valuable addition to the 
long series by the same author, descriptive of nearly ail the most atmospheric 

Shenomena which had occurred in this country for manv years past. He also 
liought that these different investigations would, if taken together, furnish a 
very fair amount of material for the studv of those extremes of heat and cold, 
foe and storm, drought and heavy rains, &c., to which we in this climate were 
liable. That a better knowledge respecting one at least of these extremes was 
desirable, few would be disposed to question after reading through the long list 
of disasters, manv of them preventable, which appeared in the appendices. And 
besides this, the " working up " of these exceptional phenomena was a matter of 
much importance to every meteorologiciJ observer, as tending to relieve the 
monotonv of his daily duties, and also to impress him with a sense of the pos^ 
sible value of his observations, for he never knows at what moment he may 
be called upon to furnish his quota towards an investigation of national import^ 
ance, which some unusual effort of nature may have rendered necessary. With 
regard to the storm in question, it had received so much attention and from so 
many experienced bands, that very little was left for an individual observer to 
saj respecting it In the neighbourhood of London the average strength of the 
wind was nearly the same as in the great January storm, but as in the one case 
the strongest gusts came from a preciselv opposite point of the compass to what 
they did m the other, many objects whicn haid successfully weathered the first of 
these gales were with ease overthrown by the fierce westerly blasts of the Octo- 
ber one. The following are the hourly velocities recorded at Addiscombe, Croy- 
don, between noon and midnight on each of these occasions : •— 

January 18th. October Uth. 
Noon to 1 p.m. •. 34 miles .. 32 miles. 



1 p.m. „ 2 „ . . 34 



n 



^ „ „ «# „ " ?? " " at " 

3 „ „ 4 „ •• ?2 »i •• ?5 »» 

if 



5 ,1 ,t 6 „ ,. 28 „ •• So '* 

6 „ „ 7 „ ..22 „ •• ?* n 



7 „ „ 8 „ .. 20 „ .. 20 

8 „ „ 9 „ .. 16 „ •• 1; 

9 „ „ 10 „ . 12 „ .. 18 
10 „ „ 11 „ .. 13 „ .. 16 



n 
n 
n 
n n *-*- n •• *«» n •• x** ti 
11 I, „ midnight . 16 „ •• 13 ,| 
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During the October storm the wind was, if anything, as a role stronger than in 
the January one. Respecting Mr. Symons's remarks as to the striking differences 
in the maximom hourly velocities recorded at Greenwich, Kew, and Croydon, he 
believed these were pnncipally due to the differences in the height of the cups 
from the ground, as all three anemometers were otherwise almost equally well 
exposed. 

Mr. Scott, referring to Prof. Archibald's remarks as to the force of the 
wind, said that he had been informed by the Duke of Northumberland that it 
was the blast of NW wind which blew down the majority of the 4,000 trees he 
had lost, and the lanes on the map exhibited showed these lanes pointing NW 
and SE. Sir T. Brassey also graphically described the appearance of this NW 
wind on the water before it struck the ' Sunbeam.' In London, as far as he could 
judge, the trees had gone down before a SW wind, in Ireland generally before a 
westerly, but when the depression had crossed the backbone of England in the 
north, tne north-west wind struck down with great violence as soon as the air 
had free motion over the flat country. He was himself in the north-west of Ire- 
land at Florence Court, during the gale, and he had watched this gust of NW 
wind with great interest, for he was in doubt whether or not he could travel 
during the day owing to the trees which would have fallen. The squall came on 
at about 7h. 15m. ajn. and lasted about half-an-hour, the air was filled with driving 
rain and spoondrift from Lough MacNean (distant about 3 miles to windward). 
It was this gust which did most damage. One house in particular, which was 
blown down, was standing at daylight and was down at 8 a.m. The lowest read- 
ing of the aneroid he had got was about 28*3 ins. at 5 a.m., at an elevation of 
250 ft. The chart for 8 a.m. showed an elongated oval area at the centre, start- 
ing nearly E and W across southern Scotland. One of the observers for the 
Omce, Capt. Barron of the S'.S. * Sultan,' was out about the middle of the 
North Sea, and he did not feel anv exceptionally severe gale. As to the ^* lanes," 
he did not see that any proof of their being little tornados could be alleged ; the 
trees blown down lay usually in Uie direction of the lane. The phenomenon 
was well-known in every great storm ; he remembered its being recorded in the 
storm of Jan. 6th, 1839. Admiral FitzRoy (Weather Book, p. 265) mentions it 
as a frequent feature of hurricanes. In the present storm it haa occurred not only 
at Alnwick, but in the woods in the Co. Sligo in Ireland. As to the rapidity of ad- 
vance of the storm centre, this had been very great, and the only time he remem- 
bered its being exceeded of late years was in the storm of March 12th, 1876, of 
which he had published an account in the Quarterly Journal, at the request of 
Mr. Eaton, then President, and in which the velocity of translation over Ger- 
many exceeded 70 miles an hour. The two cases presented points of resemblance. 
In both an extensive depression lay over the south of Scandinavia, and the rap- 
idly moving, very violent, storm was subsidiary to it. Dr. Koppen had recently 
pointed out that the greatest danger from subsidiary depressions was on the 
south-west side of existing depressions. Dr. Moller, in the June number of the 
Zeitschrift fur Meteorologie, had endeavoured to account for the extraordinary 
rapidity of motion of these subsidiary depressions by the indraft of the air 
which rises at their centres towards the descending current in the rear of the 
extensive area of rarefaction existing in front. This was a point eminently 
deserving of investigation. 

Capt. ToYNBEE said that in the severe hurricane experienced in the North 
Atlantic in August, 1873, and which was discussed by the Meteorological Office, 
a small cyclonic eddy was met by a steamer when passing near the centre of the 
hurricane. 

Mr. RosTRON described the way the storm began at Cromer, on the east coast. 
He said that the centre of the depression being over the south of Scotland, as 
might be expected the extreme aepression at Cromer was lower, and the force 
of the storm greater than it was in London. On the Thursday evening, after a 
very fine morning but dull afternoon, at about 10 p.m., the wind shifted round from 
the NW, and his aneroid barometer began to go doWn. Rain came on from the 
SE, from which quarter it blew hard all night. Next morning at 7.30 a.m. he found 
that the barometer had been falling all night, and w4s at 29*0 ins. ; by 8 a.m. it 
had gone down another half tenth odf an incn; this agreed exactly with the Fishery 
Barometer at the coast guard station. Both continued to fall until 11 a.m., when 
they read about 28-70 ins., and so they remained until about 4 p.m. The wind, 
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which was from the SE to SSE all night, at 8 a.m. (the air being very warm) 
shifted and blew very hard from the SW; it however rapidly veered to W, and 
from 9 a.m. until 4 p.m. the sea was covered with spoondrift. The greatest des- 
truction of trees took place after the wind veered to the NW, and although the 
barometer continued to be comparatively steady at 28*70 ins., there was a slight 
depression during a tremendous squall between 4 and 5 p.m., and he believed 
the lowest point reached was during this squall, and just before the wind got to 
the NW, at about 5 p.m. ; from that time until 7 p.m. the wind blew with its 
greatest violence. It was during these two hours tnat most of the damage was 
aone. The strongest trees, such as oak, beech, and ash, suffered the most. 

Mr. Symons, in replying to Mr. Peggs* remarks as to the enormous difference 
in the horizontal motion as recorded at different stations, said that each space 
in the diagram of anemometric data which was exhibited represented the total 
horizontal motion per hour by some one anemometer. Hence it would be seen that 
the total horizontal motions agreed no better than the extremes which he had al- 
ready quoted, and therefore whether the extreme or mean velocities or the pressures 
were taken in each case, differences were obtained which he could not help thinking 
were almost solely due to the position of the anemometers ; and until the anemo- 
meters were reasonably identical in position, as well as in construction, he did not 
think there was much use in comparing them. He approved of Mr. Peggs' 
suggestion as to the treatment of the subject by delegates, and said that that plan 
had been tried by the Society on two occasions with respect to Phenological 
Phenomena and to Lightning Conductors. With reference to Mr. Dines^s remark, 
he had not very long since referred to the Report of the Juryon the International 
Exhibition of 1851. It appeared that the Society of Arts were at that time anxious 
to ascertain whether the Exhibition would be blown away or not. Sir Joseph Paxton 
was asked about it, and a discussion took place at the Society of Arts, when it was 
stated that the maximum to be provided for was 22 lbs. per square foot, which 
bore out Mr. Dines*s remarks upon the subject. He considered that sufficient 
care was not taken to verify the indications, springs and arrangements of the 
pressure anemometer. This could be done at but slight expense, and the late Mr. 
Cator made it a regular practice to verifyhisanemometerby hanging weights to the 
back. The maximum pressure which he ever got was 30 lbs. per square foot, thus 
agreeing pretty nearly with some of the other facts. With respect to railway 
carriages, he thought it a peculiar circumstance that a Commission virtually ap- 
pointed by the. Railway Department, Board of Trade, to study the effect of wind 
upon railway structures, had not determined the pressure involved in blowing 
over a set of carriages. With regard to Prof. Archibald's observations as to the 
isobars being on one map and the wind on another, the facts were separated for 
two reasons. First, the paper was not a theoretical one ; he had merely laid 
down facts, and had not assumed that there was any relation between the isobars 
and the direction of the wind. The next reason was that if the direction of the 
wind and the isobars had been put on one map, the arrangement would have been 
too crowded to be well followed ; but he hoped some one else would put them 
together. He agreed with Mr. Scott as to the lanes being lanes, and not whirl- 
winds ; but thought there was no doubt whatever that the stream of air swept 
onwards as if one had sent a cart-wheel or a steam roller right across the 
country. 

Mr. Peggs said with reference to the remarks made by Mr. Dines on the 
strength of the mortar joint, it seemed to him (Mr. Peggs) that the oscillation, 
in the case of the chimney shafts and stacks of chimneys, would have already 
broken the mortar joint at the point Where the chimney was about to turn over. 
With reference to the remarks of Mr. Law, as to the cylindrical surface being 
half the square surface, he (Mr. Peggs) had taken that into consideration in the 
calculation. The angle at which the wind struck the surface had also been taken 
into consideration. Mr. Latham had remarked about the chimney shafts not 
breaking at the weakest point. The lines of fractures shown on the diagram 
were the actu^ lines along which the structures actually broke, and of course 
these were the lines we must deal with in making calculations. 

Mr. Whipple remarked, through the Secretary, that he had observed during 
the gale the extreme brevity of the gusts of wind ; for standing watch in hand 
beside the anemograph and reading off the graduations on a circle, each division 
of which indicated the passage of a tenth of a mile of wind, he found that the 
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rate of the wind was never excessive for more than a few seconds, possibly three, 
at a time; for those short intervals it was not possible to determine accurately 
the true rate, it might be estimated at approaching 100 miles per hour. Taking 
the whole minutes the rate actually noted when the storm was at its highest, at 
noon, did not exceed one mile, or 60 miles per hour. He would also sug^st to 
observers not provided with self-registering barographs that they shoula if pos- 
sible, during violent storms, read their barometers or aneroids at the instant 
they observe their windows rattle violently. He had noticed that this pheno- 
menon usually occurred at the tuming-pomt of the storm, being the effect of 
the sudden expansion of the air in the building, which has been alluded to 
ahready as the cause of the lifting of the roofs off empty buildings. 



Meteoboloot of Mozuffbspobb, Iibhoot, 1880. By C. N. Peabson, 
F.M.S- 

[Bead November 16th, 1881.] 

January was rather mild for the season, with frequent fogs in the morn- 
ings, and a damper air than nsoal, but without rain, which was rather wanted 
for the rubbi crop at the close of the month. 

February was unusually unsettled between the 5th and 19th. Good rain fell 
on the 9th, 10th, 11th, and 16th, with advantage to all crops, except wheat, 
to which it caused partial rust The weather was unusually cool, and the 
total fall of rain 1*66 in. 

March was distinguished by the constancy with which easterly winds pre- 
vailed from the 9th to the end. The effect was to blight the mango crop, 
of which there had been unusual promise. The day temperature of this 
month was lower than usual, but the nights, owing to the easterly winds, 
were unusually warm. 

April was seasonable, and there were some strong west winds during the 
first half of the month, that raised the temperature to the maximum of the 
year, viz. 101° on the 12th. This month, like April 1879, passed without 
rain, but the temperature was much more moderate than in that year. 

May was in all respects seasonable ; the temperature was moderate, never 
exceeding 100°, which was only once. reached, on the 29th. There was a 
fine fall of rain, 1*66 in. on the 9th, and another 0*98 in. on the 20th, 
besides other slight showers. The total rainfall was 2*88 ins. 

The weather in June was hot, but there were no extremes, the maximum 
temperature being 99° on the 2nd. Showers fell at intervals, but the aggre- 
gate rainfall was only 2*69 ins. less than in May, and much below ^the 
average ; the only heavy fallVas 1*82 in., accompanying a thunderstorm, on 
the 20th. In June 1879, the rainfall was 17-14 ins. 

The first half of July was hot, and the rainfall scanty, but on and after 
the 18th it was heavy and continuous, and the total rainfall for the month 
was 15*62 ins. 

In August the rainfall was also heavy and continuous, especially during 
the first half of the month. The direction of the wind was more westerly 



Digitized by 



Google 



fiUOX — ^IfiB BAIMFALL OF OHBBSiVltHJI. 4l 

than osaal, and in the north-west proTinees drought prevuled, which gave 
rise to partial scarcity. 

September was a remarkahle month in many respects. Here it was marked 
by onosually fine weather ; indeed, it was the driest September I have yet 
registered, with a rainfall of only 1*50 in., but the showers, though slight, 
were well distributed, and following the hea^y rains of July and August, the 
partial cessation was rather beneficial than otherwise. This month will be 
ever memorable for the terrible landslip that occurred at Nanei Tal on the 
18th. The rainfall at that station between the 16th and 19th was enormous; 
82 inches was, I believe, registered during those three days, but some accounts 
represent it as even higher. Parts of the Puigab and of the NW Provinces 
had also unusually heavy rain with great floods at this time, but the greater 
part of the country was not visited by the rain, and still suffered from 
drought. 

October was warm, and showers fell on the 1st, 8rd, 16th, and 19th, the 
aggregate fall being 1*42 in. ; the showers being well distributed, the rice 
crops scarcely suffered at all, indeed the crop on the lowlands was splendid. 

The weather in November was warm till the 20th, when a moderate general 
fall of rain introduced the regular cold weather. This Call of rain (0*28 in. 
here) was general throughout Northern India on the 19th and 20th ; heavy 
snow fell at the hill stations ; the rain was extremely beneficial in those parts 
that were suffering from drought. 

December was seasonable, with a very slight shower, 0*01 in., on the 11th. 

The year was, taken as a whole, one of cheapness and plenty throughout 
India. The aggregate rainfall was 41*67 ins., being somewhat below the 
average, out of which upwards of 80 inches fell between July 18th and 
August dlst. 



The Rainfall of Chebrafunji. By John Eliot, M. A., Professor of Physical 
Science, Presidency College, Calcutta, and Meteorological Reporter to 
the Government of Bengal. (Plate XI.) 

[Bead December 2lBt, 1881.] 

I HAVE the honour to submit for the information of the Society all the data 
of the rainfall at Cherrapunji, in Assam, which has been accumulated by the 
Indian and Bengal Meteorological Departments. 

Cherrapuigi is notorious for its excessive rainfall, larger in amount I 
believe than at any other place so far as is known. This excessive rainfall is 
due to a combination of favourable conditions, which are stated below. 

The data will, I trust, be regarded as of some value as illustrating rather 
fully the character of tropical rainfall under exceptionally favourable circum- 
stances, and such as, I may add, occasionally obtain in the Bay of Bengal, 
giving rise to the deluge of rain which forms one of the most prominent 
features of the cyclones of that region. 
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The data wiU also be useful as giying precise and fairly accurate averages 
for the rainfall at Cherrapunji, in place of the somewhat vague statements 
respecting it which are usually given in meteorological works and periodicals. 
They will also be of use to those meteorologists who believe that the study 
of abnormal and exaggerated atmospheric conditions is as valuable and 
instructive as the preparation and comparison of normal or average atmo- 
spheric conditions. 

Cherrapunji is a small Indian station situated in the south-west of Assam, 
on a small plateau forming the summit of one of the spurs of the Khasia 
hills. These hills, which rise on the south with exceeding abruptness, have 
the Bengal plains and low lands at their base. Cherrapunji stands on the 
summit of one of these hills, at an elevation of about 4,100 feet. The hill 
on which it is situated rises precipitously from the low lands of Cachar and 
Bylhet, which are barely 100 feet above mean sea-level. (Plate XI.) 

During the South-west Monsoon the lower atmospheric current advancing 
across the coast of Bengal (and which forms part of the general circulation 
between India and Central Asia and the Indian. Ocean) has a direction 
varying between SSW and SE in Lower and Central Bengal. It thus 
advances abuost directly towards the hills of Western Assam. 

The mountain ranges cause a very considerable deflection of the current. 
One portion of air is forced upwards as an ascending current, with a velocity 
directly dependent upon the strength of the current in the rear, and upon 
other conditions which need not be enumerated. 

The rapid diminution of temperature which accompanies expansion due to 
ascensional movement of air, is usually followed by rapid condensation in the 
case of a moist current, such as the South-west Monsoon current. The 
complex actions that take place, due to the combined changes of ascensional 
motion and condensation of aqueous vapour, need not be further considered 
beyond their general bearing on an important question. 

If the usual explanation of the excessive rainfall at Cherrapunji is the 
correct one, the data given in this paper supply a rough measure of the 
effect of ascensional motion of the atmosphere in producing a general rise 
to rainfall. 

The normal annual rainfall in Cachar (117*11 ins.) and in the plains of 
Northern Bengal is about 100 ins. The average annual rainfall of 
Cherrapui^i is 498 ins., that is, 898 ins. in excess of what it is at the foot 
of the hills on which it is situated. The rainfall at Cherrapunji is not due 
to any abnormal local conditions of atmospheric pressure, air movement, &c., 
but simply and solely owing to the presence of a vast mechanical obstruction 
which converts horizontal air motion into vertical air motion. 

The excess, therefore, speaking generally, represents the additional rain- 
fall due to the sudden upward deflection of the South-western Monsoon 
current in North-eastern Bengal and South-western Bengal through an 
elevation of over 4,000 feet. 

The preceding remarks may perhaps appear to be somewhat trite. As, 
however, the ascensional movement of the atmosphere is the chief factor in 
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determining the continuance of, as well as the origin of this, the heavy 
rainfall which always accompanies and occurs during the cyclonic storms of 
the Bay of Bengal, it seems to me that every action which may initiate and 
continue ascensional movement should he folly recognised and studied. 

A full description of the station of Cherrapunji is given in Dr. Hooker's 
Himalayan Journal, Vol. 11. pp. 272-88. The following is his account of 
the character of the rainfall at Cherrapunji as witnessed hy himself : — 

** The climate of Khasia is remarkahle for the excessive rainfall. Atten- 
tion was first drawn to this hy Mr. Yule, who stated, that in the month of 
August, 1841, 264 ins. fell, or 22 feet ; and that during five successive days, 
80 ins. fell in every twenty-four hours ! Dr. Thomson and I also recorded 80 
ins. in one day and night, and during the seven months of our stay upwards of 
500 ins. fell, so that the total annual fall perhaps greatly exceeded 600 ins., 
or fifty feet, which has heen registered in succeeding years I From April, 
1849, to April, 1860, 502 ins. (forty-two feet) fell. This unparalleled 
amount is attrihutable to the abruptness of the mountains which face the 
Bay of Bengal, from which they are separated by 200 miles of Jheels and 
Sunderbunds. 

*' This fall is very local : at Silhet, not thirty miles further south, it is 
under 100 ins. ; at Ganhati, north of the Ehasia in Assam, it is about 80 ins. ; 
and even on the hills, twenty miles inland from Churra itself, the fall is 
reduced to 200 ins. At the Churra station, the distribution of the rain is 
very local ; my gauges, though registering the same amount when placed 
beside a good one in the station, when removed half a mile, received a 
widely different quantity, though the different gauges gave nearly the same 
mean amount at the end of each whole month. '* 

The following description of the station and of tl^e .character of the 
rainfall is given in Mr. Blanford's Indian Meteorologists ' Vade Meeum,* 
Part n. :— 

''The highest precipitation occurs when a saturated current of air at a 
high temperature is met by a hill range running athwart its course ; and 
the steeper the slope, the greater is the local precipitation. Cherrapunji in 
the Ehasi hills, long renowned as having the highest recorded rainfall in the 
world, is a remarkable illustration of the combination of these favouring 
conditions. The Khasi hills rise abruptly from the jhils of Silhet, which 
being but a few feet above sea-level, and receiving the copious drainage of 
the hills that surround Cachar and Silhet, present, during the rainy season, 
a broad sheet of water, from which emerge a few villages built on mounds 
and the low ridges locally termed tilas. Over this low inundated tract 
sweeps the south-west monsoon from the Bay of Bengal ; and, meeting the 
Ehasi hills, is abruptly driven up to a height of 4,000 feet before it 
resumes its course towards Upper Assam and the Eastern Himalaya. These 
circumstances alone suffice to produce an exceptionally heavy rainfall along 
the face of the range. But Cherrapunji is in some respects exceptional, 
even in this highly humid region. It stands on a little plateau of thick- 
bedded sandstones, bounded on two sides by precipices of 2,000 feet 
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sheer descent, which close in gorges, debonehing southwards on the plains. 
The south-west wind blows np these as well as on the southern face of the 
general scarp ; and, having reached the heads of the gorges, ascends 
verticallj. Thus Cherrapui^ji is surrounded, or nearly so, by yertically 
ascending currents of saturated air ; the dynamic cooling of which is the 
cause of the enormous precipitation which has made this place femious. 
It is almost certain that the annual average varies greatly in different parts 
of the station, although the whole plateau does not cover much more than a 
couple of square miles. Some of the earlier registers, which were kept at 
sites near the edges of the plateau, show a higher precipitation than those 
kept in recent years at houses nearer its centre." 

The tables on pages 45-50, give the daily rainfall recorded at Gherra- 
pui^ji during the summer months from the year 1865 to the present time. 
During the years 1865 to 1869, the rainfall observations were taken by the 
staff of the Topographical Survey Party, No. 6, under Captain Godwin 
Austin, who was at that time engaged in surveying the Ehasi and Gkuro Hills. 
This staff when not in camp also took a series of daily observations of the 
aneroid barometer, thermometers, wind, &c., during this period. These are 
not continuous, and give a broken and imperfect record of the weather for 
only three years, and are hence not sufficient to enable the average values of 
the elements of meteorological observation to be determined. When the 
survey party finished their work in the Ehasi Hills and the staff was with- 
drawn from Cherrapnnji, the meteorological observations were discontinued. 
The rainfall was noted as usual at the smaller Indian stations. The rain- 
gauge is kept near one of the Government offices, and the amount of the 
rainfall recorded by a subordinate under the superintendence of a Govern- 
ment officer. The rainfall returns obtained in this manner are, as a matter 
of experience, fairly trustworthy and accurate. 

I have added another table, p. 51, giving not merely the monthly rainM 
for each month since January, 1869, but also for several years previous. 
This information was collected by the medical department before meteo- 
rological departments were established in India, and has recently been 
made over by that department to the Meteorological Office in Calcutta. As 
I have not been able to learn the conditions under which the rainfall returns 
famished by the medical department were made, I have not included them 
in the brief discussion of the rainfall at Cherrapnnji. 

If the record of the rainfall at Cherrapunji in the years 1860 and 1861, 
as given in the records of the medical department, could be unhesitatingly 
accepted, it would be interesting to inquire into the meteorological conditions of 
these two years, in the former of which a rainfall of 699*78 ins. was 
registered, and in the latter a rainfall of 905*12 ins. The rainfall returns 
of Calcutta and other Bengal stations show that the rains were considerably 
heavier than usual ; but the information at my disposal is too limited to 
throw any light upon the unprecedented heavy rainM of 1862. 
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lie means, it may be noted, are practically the same as those given in 
. Blanford's Report on the Meteorology of India for 1878, and are 
'^-^tained from all the monthly amounts given in Table 11. (p. 51.) 

The rainfall of the cold weather months, November to the end of Febmary, 
ioring which northerly land winds pievaQ in Bengal, is very smaU, averaging 
barely 5 ins. Local sea winds set in along the coast of Bengal in the month 
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of March, and increase in intensity and extend their inflnence to a greater 
distance inland dnring the months of April and May. Daring this period 
the rainfall at Cherrapmgi rapidly increases in amonnt^ Early in the month 
of Jnne the local sea winds of Bengal are converted into the general and 
continuous winds of the South-west Monsoon. The average strength of the 
South- west Monsoon sea winds at the earth's surface is not greater than that 
of the local sea hreezes which precede them. They, however, sweep over 
a very much greater extent of water surface, and hence hring up a much 
more extensive, continuous, and uniform supply of aqueous vapour. Hence 
the rainfall at Cherrapui^'i increases rapidly in June, and is at its maximum 
in July. It diminishes slowly during the months of August and September, 
and very rapidly in October, during which month the transition from 
southerly to northerly winds in the lower atmospheric strata usually takes 
place in Northern India. 
The following; talide is drawn i^p to show as far as possible the connection 
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Daily Baiotall at GBBiuupirHn, June 1865-1880. 
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and relation between the amonnt of the annual rainfall at Cherrapai\ji and 
the charaoter of the monsoon rains in Bengal : — 



Year. 




X865 



x866 



X867 



x868 



X869 



X870 



+ xo*9X 



-123*33 



-142*59 



-X8-X2 



+65-83 



General Character of MonBoon Bains in Bengal. 



Bainfall generally slightlj above average. 



Generally normal in distribution. 



Generally normal in amount and distribution. 



Above average in Lower Bengal. Average in Northern Bengal. 



Below average generally in Bengal 



Excessive Bainfall in Northern Bengal. 
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Tear. 
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1873 



1874 



1875 
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ins. 
-171*74 



-15*36 



-210-19 



-70*64 



-84-61 
-23*84 



General Character of Monfloon Bains in Bengal. 



Bainfall deficient in amount in Eastern Bengal. 



Generally slightly below average over all Bengal. 



Very deficient in Northern India, especially in Behar and Northern 
Bengal. 



Deficient in Eastern Bengal. 



Deficient in amount in Eastern and Northern Bengal. 



Irregular in distribution, but generally slightly above average except 
in Assam, where it was under the average. 
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* Vcn reoocdod. 



Year. 


fill 


Genenl Oharaoter of Monfloon Baini in Bengal 


X877 


ina. 
-iio*79 


Considerably below the aTerage in Northern and Oentral Bengal 
It was exoeptionaUy hea^y inBnrmah, ^raoan and SB Bengal 


1878 


+58*75 


About the average over the whole of Bengal, but more eepeoially in 
Lower and Eaatem Bengal, Assam and Gaohar. 


1879 


-6-07 


Below the average in Western and Southern, and slightly above it in 
Northern Bengal, Aracan, Bormah and Assam. 


1880 1 +15-13 


Generally slightly above the average, and well distributed throughout 
the season. 



It will ihiiB be seen that almost without exception the aimnal rain&U at 
iqnr buim.— yoi., vm. p 
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^'-^Z 


453 


x-oo 


• • 


0*21 


1879 


014 


0-I3 


007 


357 


200 


3-46 


x7'xo 


5-84 


775 


x-o6 


0-39 


0-08 


• • 


• • 


. a 


• • 


1880 


o-i8* i*6o' 3 


'^ 


0*97 


X'02 


024 


0-26 






• • 


. • ' * . 


a. •079- .. 


ores 


1 


17 


18 


19 


20 


2X 


22 


23 


24 


25 


26 


27 


1 28 


29 


30 


1 




In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


1865 


,, 


0-67 


• • 


• • 


0-23 


0'22 


, , 


,. 


2-X4 


• a 


0*2X 


»• 


• • 


• • 


2095 


1866 


0-49 


039 


0-39 


©•29 


X-I7 


..• 


,,♦ 


0-39 


0-59 


X'29 


• • 


• • 


• a 


• • 


39-50? 


1867 


270 


I*20 


0'20 


4*45 


1-40 


• • 


X-50 


. • 


* • 


• • 


a • 


• • 


O'lO 


• • 


25*85 


1868 


i-oo 


1-90 


•. • 


X-50 


lo'xi 


O'll 


xi'93 


320 


• . 


,, 


478 


384 


o'i6 




98*93 


1869 


035 




• • 


0*20 


., 


1-40 


2-40 


4^40 


2*20 


6-35 


0*50 


9'oo 


X7«6o 


2*8o 


82*70 


1870 




— . 


^ 





— 








— 







— 


'— 


— 


— . 


I87I 


2-25 


032 


0*04 


O'OX 


O'll 


0*61 


2-93 


X-30 


0*24 


0*03 


O'OX 


• • 


0-24 


x-85 


33-6* 


187a 


O'OI 


• • 


0*26 


270 


20-58 


8-26 


2-58 


325 


3*36 


0-09 


• • 


0*19 


X-07 


3-20 


ior49 


X873 


0-88 


0-I4 


0-52 


053 


I-02 


0*09 


0-03 


0*04 


0-63 


0-25 


039 


x-78 


0-57 


.. 


2173 


1874 


0*07 


332 


173 


0-28 


O'lO 


• • 


0-66 


.. 


x-87 


x-92 


o-o8 


• • 


0-34 


o*i9 


\ 47*96 


1875 


• • 


• • 


0*26 


• • 


0-28 


O'll 


0-03 


• • 




X'OO 


0-5X 


0-24 


2-57 


0-05 


X4-40 


1876 


,, 


O'lO 


• • 


073 


2-27 


3*28 


3-20 


3*52 


0-52 


o*io 


0*2X 


0-24 


.. 


0-04 


19-43 


X877 


• • 


«« 


o*x6 


093 


X'02 


O'lO 


• • 




x-96 


0-59 


x-62 


6-02 


32-24 


6-87 


X20-C^ 


1878 


• • 


o'6o 


• • 




,, 


9'86 


X2*42 


5-90 


0*30 




a a 


0-78 


0-30 


.. 


76*68 


1879 


• • 


• • 


.. 


• • 


. . 


• • 


035 


X*20 


066 


079 


025 


.. 


013 


2*22 


45*24 


1880 073' .. » .. • .. ' 0'2I 


©•14 • .. '..'..' o*x7 


211 


3-6o ■ 2-73 


6-88 24-88 f 



• Not reoorded. 

Cherraponji is similar in character to that of the rainM of th^ neighbonrmg 
plain districts. 

BainMs exceeding 20 ins. during twenty-fonr hours have been recorded 
on fourteen occasions dnring the fifiieen years over which tl^ daily obser- 
yationa of rainfedl eztend*^ 

These rainfalls with their dates are given in the following table : — 



Date. 


BainfaU in 


Date. 


BamfaUin 


24 hours. 


24 honrs. 




ins. 




ins. 


Jane 25th, 1866. 


20*25 


Jane 14th, 1876. 


40*80 


„ 27th, 1867. 


20*25 


„ 16th, „ 


22*84 


„ 28th, „ 


23*00 


July 6th, 1874. 


20*50 
24*60 


„ 18th, 1872. 


24*00 


Augast 26th, 1878. 


„ 13th, 1876. 


21*00 


„ 12th, 1880. 


2713 


n 14th, „ 


2X*X4 


September 21st, 1872. 


20*58 


„ 12th, 1876. 


30*45 


,. 29th, 1877. 


32-24 
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Year. 


i 


1 


1 


1 


1 


1 


i 


1 




1 


si 


1 


Total 




In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


1832 


— ' 


— 


— 


— 


— 


— 


73-72 


52-38 


55'30 


f 


? 


7 


•• 


185 1 


075 


3-05 


1-30 


3135 


XI4-90 


148-53 


96*28 


88-54 


6646 


40-30 


f 


7 


591*46+ 


1852 


• • 


1*45 


9-90 


2860 


49*75 


83-25 


168-52 


58-45 


4971 


1-50 


1-20 


• • 


452-33 


1853 


o'6o 


• • 


3'45 


2650 


44*20 


130-85 


66-80 


io8*45 


135*15 


5-25 


3*25 


• • 


52450 


1854 


• • 


359 


6-5a 


3324 


xo-95 


146-57 


141*88 


140-76 


23*92 


31*78 


13*37 


• • 


552-58 


i860 


• • 


x-80 


x'6o 


4812 


70*80 


"3*37 


161*91 


149-27 


94-9X 


58*15 


t 


7 


699*93+ 
905-12+ 


1861 


175 


• • 


? 


93-26 


141-81 


13^*49 


366-14 


65-92 


80-41 


7*54 


1x80 


• t 


1863 


? 


,, 


• • 


21-80 


3703 


10509 


116*23 


91-58 


70*75 


X*20 


, , 


• • 


443-68+ 


1864 


0*30 


i8-6o 


4'55 


22-35 


3609 


119-28 


138-25 


95-90 


3285 


9*35 


0-60 


• . 


488-12 


1865 


• • 


1*37 


2-40 


"•53 


59-00 


139-00 


20840 


58-80 


20-50 


3-IO 


., 


• . 


504-10 


1866 


0-85 


2-88 


8*i8 


? 


20-78 


94-67 


122-26 


58*00 


38*90 


23*34 


7 


f 


36986+ 


'5S 


0'6o 


150 


750 


14*60 


r 


102-46 


130-76 


56*92 


25*85 


xo*4i 


f 


7 


35060- - 


1868 


t 


r 


?■ 


r 


r 


134*95 


170-28 


82-74 


85-74 


1-36 


7 


7 


475-07+ 


1869 


0-52 


3-64 


3-89 


3671 


7673 


118-90 


157-35 


80-05 


60-47 


17-66 


3*10 


• • 


559-02 


1871 


r 


O'QI 


503 


20-36 


33*33 


78-08 


7371 


54*69 


33*64 


21*20 


0-50 


,, 


321-45+ 


1872 


0-51 


0-35 


11-59 


28-95 


3461 


103-65 


12905 


53*54 


101*49 


13-72 


037 


.. 


477*83 


1873 


0*2I 


4-14 


11-45 


17-94 


1336 


88-82 


7104 


5271 


21-73 


0-97 




0*63 


283*00 


1874 


107 


4-66 


xo-97 


2833 


96-43 


6427 


11510 
8809 


4536 


47*96 


8*03 


0*37 


• • 


422-55 


1875 


277 


079 


6*94 


54*35 


2278 


134-16 


83-80 


14*40 


0-50 




.. 


408-58 


1876 


• • 


r63 


17-57 


31-91 


53-86 


184*80 


79*37 


6502 


19*43 


15*76 


• • 


• • 


46935 


\%i 


ri6 


I-I4 


II'IO 


11-76 


3519 


45*59 


1 1 1-07 


3930 


12005 


4*87 


o*xo 


x*07 


382-40 


2-05 


378 


io*07 


20-24 


19-03 


136-01 


15177 


ii8-6i 


76*68 


8-33 


5*37 




551*94 


^fl^ 




078 


0-38 


10-86 


84-69 


134*80 


106-89 


90-16 


45*24 


11-57 


• • 


1*75 


487-12 
508-32 


1880 


203 


4-55 


5030 


5608 


2468 


121-73 


95*27 


119-92 


24*82 


8-12 


0*14 


0*68 


Mean 




























18—24 


076 


276 


879 


3090 


51-43 


1x5-88 


130-84 


7962 


56*10 


13-65 


2*23 


0*23 


493-19 


yean 





























The heaviest rainfall in one day that has been recorded at CheiTapni^ji is 
40-8 ins« (on June 14th, 1876)> an average of 1*7 in. per hour. The table 
shows that rainfjEdls exceeding 20 ins. in the twenty-four hours are rarely 
observed except in the month of Jnne, and that even these are onnsaal 
occurrences. The greatest number of days on which [rainfalls exceeding 
20 ins. have occurred in one year is three. 

The following figures show the number of days in which rainfalls exceeding 
10 ins. in the twenty-four hours have been recorded for the various months 
of the year during the period 1866-80: — 



March 


• •• 


2 


Jnne 


*•« 


87 


April 


*•• 


8 


July 


••• 


48 


May 


• •• 


8 

Septembei 


AngOBt 
19 


• •* 


19 



October to February • • • 

It is also clear that rainfalls exceeding 10 ins. are almost exclusively 
confined to the four months of June to September, when the South-west 
Monsoon prevails in full strength over Bengal. 

The preceding statements have illustrated the fnct that ^xcessiye steady 
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and oontinaoTis rainMs at ChenrapTU^i are not of freqment oocorrencey and 
that they are exceptional in character. 

One Teiy marked feature in the rainfall of Bengal daring the South-west 
Monsoon is its intermittent character. During this period the action 
between the sea area to the south of India and the land area of India is 
not uniform and continuous, but peculiarly and dynamically oscillating. 
During one portion of the oscillating period, the barometer Ms, the sea 
winds increase in strength and bring up general rain over the whole of 
Bengal. This period, during which rain&ll is local in distribution and 
limited in amount, lasts from two or three days to a week or ten days. 
With the commencement of general rainM, the barometer, almost imme- 
diately in the majority of cases, begins to rise, and the winds after a brief 
interval gradually diminish in strength. This period of general rainM, 
accompanied by increasing pressure and (timiniflhing wind intensity, varies 
in length from two to seven or eight days, but usually averages four or five 
days. The rain&ll of Gherrapui^i shows the existence of these periods of 
heavy rainfall, separated by intervals of light rain or of no rainM, veiy 
dearly. 

Amongst some of the heaviest of these periodic rainfalls, I may call 
attention to the following. The most prolonged interval of heavy rainM 
contamed in the records dates from July 21st to 29th, 1866. The rainM 
during this interval was as follows : — 

July 21st 12*16 ins. 

„ 22nd 16*47 »» 

„ 28rd ... ••• ... ... 18*40 „ 

„ 24th ... ••• ••• .•• 16*50 „ 

„ 25th ... ••• ••• ... 15*15 „ 

„ 26th 10*18 „ 

I, iSfuu «•• ••• ••• «.• lU*iJ<7 ,, 

„ 28th ... ... ... ... 15*75 „ 

„ 29th 17*84 „ 

giving a total of 128*89 ins., or an average daDy rainM of 14*26 ins. 
during this period. Amongst the most remarkable of the examples of the 
ordinary four or five day periods are the following : — 

The first dates from August 24th to 28th, 1878, the rainfall being as 
follows : — 

August 24th 8*98 ins. 

„ 25th 9*70 „ 

„ 26th 24*60 „ 

„ 27th 15*44 „ 

„ 28th 6*82 „ 

giving a total of 65*49 ins., or 18 ins. per day. 

The second dates from August 11th to 16th, 1880. The rainfall during 
this period was : — 
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AngoBt 11th 0.88 ina. 

»» 12th 27*18 „ 

If IBth 15*74 I, 

11 14th , ll'SB „ 

ft 15th 6*02 „ 

giYing a total of 70*10 ins., or a daily average of 14!02 ins. 

The third dates from July 8rd to 8th, 1874. The rainM danug this 
period was: — 

July 8rd ••• 8*07 ins* 

>f 4th ••• ••• ••• ,„ 6*88 II 

II 5th ••• ... ... ... 18*45 II 

M 6th 20*60 „ 



» 



7th ».. ••• ••• ... 11*65 

8th 11-82 II 



f9 



77*17 



giving a daily average of 12*86 ins. 

The most remarkable five day period is that of Jane 12th to 16th| 1876. 
The following gives the rainM during this period : — 

Jane 12th 80*46 ins. 

II 18th ... 7*75 II 

i> 14th 40*80 II 

II loth ... ... ••• ... 22*84 II 

II 16th ••• ... ••• ... 12*80 II 

giving a total of 114*14 ins. in five daySi or an average daily rainflEdl 
of 22*88 ins. daring this periodi or very nearly one inch per hoar for five 
days in saocession. The rain&ll at Gherrapai^i may hence be characterised 
as not only excessive so for as the total amoant is concemedi bat as marked 
by the occasional occarrence of heavy continaoas rain&ll extending over 
periods lasting from three to eight days. 

The rainfoll daring one of these periods, when it is excessive in amoanti 
averages from half an inch to an inch per hoar. 

The observations taken ander Gapt. (now CoL) Godwin Aasten^s 
saperintendence generally give the rainfall of each day. Bat daring a few 
months the rainfoll dxuing the day and the night were separately registeredi 
apparently with the intention of giving precision to the freqaent remarks in 
the retams ais to the freqaent occarrence of the heavy rainfoUs at night. 
The general remarks are in character similar to the following : — '' The 
heaviest rainfall in 1869 ap to date (end of September) occarred on the 
night of the 28th and 29th of Septemberi commencing aboat 8 p.m. ; 17*5 
ins. of rain fell ap to 9 a.m. of the 29th| or at the rate of 1*85 in. per hoar. 
Severe thanderstorms at 1 a.m. and again between 8 and 4 a.m. with vivid 
continaoas lightning.*' They indicate generaUy the marked tendency to the 
occarrence of heavy rainfoll at night. Separate rain&ll observations for 
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night and day were taken daring the months of May and Jose ISffTy August 
1868, September 1868, and September 1869. 

From May 18th to the Slat, 1867, 6*46 ins. of rain fell between the honis 
of 9 a.m. and 8 p.m., and 88-52 ins. during the eighteen hoars' period 
8 p.m. to 9 aon. The ratios of the rainfalls are 1 : 5*2, whilst that of the 
intervals is 1 : 8. 

Again, in the monUi of Jane, 1867, 17*1 ins. fell daring the ox hoars* 
period 9 a.m. to 8 p.m., and 85*26 ins. daring the eighteen hoars* period 
8 p.m. to 9 a.m. The ratio of the ndnMs is almost exactly 1 : 5. 

The retom for Aagast, 1868, shows that 18*66 ins. fell daring the aeven 
hoars' daily period from 9 a.m. to 4 p.m;, and that 69*08 ins. fell daring 
the remaining seventeen boats' period. The ratio of the amounts is very 
nearly as 1 ^ 5, while that of the periods is 2 : 5 very nearly, indicating that 
the rate of rainfall by night was, rooghly speaking, doable that of the day 
rate. 

Again, in September 1868, 18*19 ins. fell daring the seven hoars* period 
from 9.80 a.m. to 4.80 p.m., whilst 72*55 ins. fell in the seventeen hoars' 
period from 4.80 p.m. to 9.80 a.m. The ratio of tiiese amoonts is 1 : 5*69 
slightly greater than the ratio in the preceding month. 

In September, 1869, 12*51 ins. were registered for the seven hoars' 
period 9.80 a.m. to 4.80 p.m., and 70*19 ins. daring the seventeen hoars' 
period, giving a ratio of 1 : 5*6, very nearly identical with the corresponding 
ratio for September 1868. 

Hence, althoagh the evidence (of which I have given the whole) is limited, 
it is concordant throaghoat, and points condasively to the fact that the night 
rate of rainfiall is mach greater than the day, and that, roaghly speaking, 
at least twice as mach rain falls by night as by day at Gherrapanji. 

The only other point of interest on which the returns throw light is the 
important subject of variation of pressure antecedent to, and coincident 
with, heavy rainfall. As far as the evidence goes, it shows almost conclu« 
sively that ihe variations of pressure are remarkably small in amount, even 
during the period of heaviest rainfall, and also that the effect of very heavy 
rainfj&ll is on the whole rather to increase pressure at Gherrapuiy'i tiian to 
diminish it. 

During the greater part of the time when observations were taken at 
Cherrapuigi under Col. Godwin Austen's superintendence, the observations 
were only those of temperature, wind -direction, cloud, and rainfall. During 
a few months readings of an aneroid barometer were taken, and for a 
portion of two more, September and October, 1867, readings were taken of 
a mercurial barometer. The results of tiie former observations, viz. the 
readings of the aneroid barometer, are given in the following table ; — 
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Month. 



Aneroid Barometer. 



^f 



§ 



Bainfall. 



Total 



1-1 






June 1865 '•• ••• 

July 1865 

Aognst 1865 • 

September 1S65 

June 1866 « 

July x866 ••• 

August 1866 • 

September 1866 ...•••••••. 

August X 868 * 

September 1868, ist to 24th. 



Ins. 

»578 

26*00 

*S-84 

*5-84 

25'8i 

1586 

»5-92 

a5-9i 

»5'84 

15-82 



Ins. 

25*20 

25*00 

25*40 

2556 

25*48 

25*67 

25*70 

25*72 

25*46 

^553 



roo 

'44 
•28 

-33 
•19 

*22 
M9 

•38 

**9 



Ins. 

139*0 

2o8'4 

58*8 

20*5 

94-67 

122-26 

5800 

38-90 

82-74 

8574 



Ins. 

13-53 

17-84 

8-80 

6-59 

20-25 

10*70 

7*40 

6*50 

10-25 

12*40 



When it is remembered that these Hmits or monthly variations necessarily 
include the amount of tiie daily range (nearly as large as in the plains and 
probably averaging 0*1 in.), the very slight changes of pressure which are 
associated with the heavy nunfall at Gherrapui^i become even more striking 
and marked. 

The two accompanying tables (p. 57) (of observations taken at Cherrapurgi 
in S^tember and October, 1879) give Ihe only barometrical observations 
recorded at €herrapunji in the possession of the Bengal Meteorological 
Department, The taHes give the complete observations as taken by the 
Survey Party under Gapt. Godwin Austen. They confirm generally the 
preceding remarks, and more especially the inference derived from an 
examination of the readings of the aneroid barometer, that the changes of 
pressure are extremely small at Oherrapunji. This may be stated in other 
words, — that the atmospheric changes of pressure due on the one hand to 
aqueous vapour condensation and rain^Edl precipitation, and, on the other 
hand, to variations in the velocities of air motion, &c., are so nearly 
balanced as to give rise to hardly any appreciable effect on the pressure 
variation. The actual variations of pressure which occur are, therefore^ 
almost entirely due to its connection with the neighbouring plain districts of 
Nor&em India. The diurnal oscillation of the barometer is as clearly marked, 
and is almost as large as it is in the plains, whilst the other ordinary 
oscillations are similar in character to the oscillations ai long and short 
period due to or accompanying the changes of temperature and of other 
meteorological conditions of Northern India. 

The tables it is hoped explain themselves sufficiently, and are merely 
added as a brief illustration of the general character of the weather during, 
and at the end of, the rains at Oherrapunji, 



DISCUSSION. 

Prof. Abchibald said that he passed through Oherrapunji in June 1876, on 
his way from Shillong to Dacca, and as it so happened only two days before the 
heaviest fall of rain ever recorded there in 24 hours, viz., 40 ins. He remem- 
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bered making a note of it from an Official Gazette he saw shortly afterwards, and 
was glad to find it confirmed by Prof. Eliot in the present paper. On the day 
he left (Monday, June 12^ it rained 30 ins., the next day it rained 12 ins., and on 
Wednesday, June 14th, 40 ins., thus making a total fall in three days of 82 ins. 
While this unprecedented fall of 40 ins. was taking place in Cherrapunji, he 
experienced on the plains at about 50 miles from the base of the hills a succes- 
sion of tremendous thunderstorms and heavy rain, lasting nearly continuously 
for about 48 hours. He then drew attention to some of the local physiographi- 
cal peculiarities of Cherrapunji, alluded to by Prof. Eliot, and also by Mr. Blan- 
ford in a previous paper, especially to the fact of the station Iving on a plateau 
between the general steep escarpment of the Khasia Hills tacing the Bay of 
Bengal, and a deep, narrow, and precipitous goree which curved round and finally 
debouched south-eastwards on to the plains. Up this gorge the vapour laden 
currents pressed, and finally meeting with a cut-cU-sae near the station, were 
forced vertically upwards, so as to add the effects of their rapid aqueous conden- 
sation to the precipitation due to the currents which, on the other side of the sta- 
tion, were forced curectly up the front escarpment. Mr. Blanford had ascribed 
the peculiarly heavy rainfall of Ute place to its singular position in these respects, 
but when at Shillong in 1876, he heard that a rain-gauge which had been 
started a few months previously at Jowai, another place on the Khasia Hills, 
not possessing, like Cherrapunji, a gorge at its back, showed for that period a 
raintall quite as heavy, and for one month a slightly greater quantity. He fur- 
ther remarked that the height of Cherrapunji ^4000 ft.) agreed with that which 
had been shown by Prof. Hill in a paper published in the Austrian ZeiUchrift 
fur Meteorologte for 1879, to be the height of the zone of generally maximum 
rainfall in the Himalayan region. It was also noticeable as being possibly a 
consequence of the heavy rainfall to which the place was subjected during 
the summer Monsoon, that it literally teemed with leeches, which dropped from 
the trees on passers by. At the same time the rain was drained off almost as 
rapidly as it fell by nvulets and cataracts down the gorges, and that though 
subject, as all Indian hill-stations were, to what was called hill-diarrhoea, and to 
occasional epidemics of cholera brought from the plains, it was reported to be 
healthier even than Shillong, which lay higher, and where the annual rainfall 
was <Mily 70 ins. 

Mr. Scott said that of late years Dr. Hann had, in various papers published 
in the Zettsehrift der Oesterreichischen GeselUchaft fur Meteorologies pointed out 
from the observations at Batavia and elsewhere that the barometer rose during 
and after heavy rain, so that the mere condensation of moisture could not be the 
chief cause of the oscillations of the barometer, for, if it were, a downpour of 
rain would cause the mercury to fall. 

Dr. Williams said that he had made a number of comparisons of the healthi- 
ness of hill stations in various parts of the world, and found that the hill stations 
in India were not so healthy as in other countries, e,g, the Andes, or the Alps. 
He also stated that diarrhoea,! bowel complaints, and consumption were very 
prevalent at the Indian hill stations, but considered the cause of them to lie in ^ 
the excessive moisture from rainfall mentioned by the author of the paper, and 
confirmed by Prof. Archibald. 

Mr. Laughton had long held that the fact of the excessive rain at Cherrapunji 
being unattended by any whirling wind is a strong argument against the con- 
densation theory of the origin of cyclones. This opinion was now confirmed by 
the statement of Prof. Eliot that during this extraordinary rain the barometer 
rises. Clearly if condensation does not produce an area of low pressure, there 
can be no aspiration towards it, and the theory of cyclones, based on such aspir- 
ation, falls to pieces. It would be interesting to know how it is that the baro- 
meter rises during condensation and precipitation, when, according to the re- 
ceived idea, it ought to fall. Possibly it may be that the heat set free hy the 
condensation, acting within a limited space, exercises an expansive tendency on 
the air and thus increases the elastic force. But whatever may be the reason, 
the fact, as stated, was one of very great theoretical importance. 

Mr. Baldwin Latham observed that rain falJing so continuously would, under 
the circumstances, tend to produce an induced current, which would draw down 
the upper air and so lead to an accumulation of air in the lower atmospherei 
which would probably prevent the barometer from falling. 
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Dr. Tbipb sud that Sir J. Fayrer, who had spent the greater part of his life 
in India, stated in his paper on the climate of India that he had registered 610 
ins. at Cherrapunji, and 300 ins. at Mahabuleshwur in the Western Gmauts, which 
is the next wettest place in India. 

Gapt. ToYNBEE said he agreed with Mr. Strachan in thinking that the circom- 
stanoes of Cherri^mili were exceptional, and conld not be taken as evidence 
against the theory which supposes that the condensation of moisture from the 
air plays an active part in the formation of cyclones ; for in cyclones a central 
area of low barometric pressure is formed, towards which air is drawn from all 
sides, whereas at Gherrapunji there is] a mountain-precipice presenting an ob- 
stacle to a strong current of air already in existence, hence it can hardly be sim- 
Eosed that there will be a deficiency in the amount of air at that place. We 
ave, however, still much to learn respecting the formation of cyclones. 
The President (Mr. Symons) said he was surprised that Prof. Eliot had made 
no reference whatever to Oldham's Work, which contained, printed in extenso, a 
series of observations taken at Gherrapunji, all instruments except, unfortu- 
nately, the rain gauge, being read four times a day. From the ^ term day observa- 
tions ' it appeared that the rainfall at night was in excess of that in the day. 
Prof. Eliot nad done a great service by collecting and tabulating the various 
records, but he regretted that no one had set up two or three gauges on various 
parts of the hill instead of one only, for small as was the area of the station, the fall 
in different parts would very likely be found to differ by 100 ins, or more, accord- 
ing to proximity to the precipitous face of the cliffs. 



On the Mbteobologt of Oankes, Dbpabtment des Alfis Mabitimbb, 
France. By Wjllum Maroet, M.D., F.B.S., F.M.S. 

[Bead December 2l8i, 1881.] 

1 HAD the honour of reading a Paper to the Meteorological Society in June 
1877, entitled ** Contribution to the Meteorology of Cannes.'** My present 
object is to complete this oommonication by giving the records of my 
observations during the six seasons I have spent at that fayonrite health 
resort, extending to the six winter months 1879-80 inolnsive. 

My barometer and thermometers were made by Casella, the latter being 
either supplied with the Kew corrections or tested for accuracy by myself in 
melting ice. The maximum and dry and wet bulb thermometers were 
mounted in a louvred screen placed on the north side of the house, and thus 
sheltered from the sun. The miTn'TYiTmn thermometer was under a louvred 
screen standing on a lawn in front of the house, about four feet above ground. 
During the first five seasons I resided close to the sea, on a spot fully exposed 
to the winds, and while there, the screen on the north side of the house 
was placed on a first-floor balcony. In the autumn of 1879 I removed to 
another house situated at an elevation of 80 feet above the sea, and rather 
less than a mile from the seaside ; the screen on the north side of the house 
then stood on the ground about four feet high. The site of this last villa 
was somewhat colder than that of ihe first, as will be clearly seen from 
simultaneous observations made in 1878-79 (before my remoyal) at both 
stations. A friend, living at the Alsace-Lorraine Hotel, near the **Bouleyard 

** Quarterly Journal, Vol. IIL p. 478. 



Digitized by 



Google 



60 



QVASTULT JOtrnVAL O^ tHfe MtafeOBOtOOtOAL SOOOtVi. 



do Ciimei,*' kindly nnderiook to read my instminents at the upper 
tiationy winch happened to be eloee to the spot where the villa I last 
inhabited was subsequentfy bmtt 

QisiBTASiom or Timpsbati7bb taken at the immediate Seandde; and near the 
"Boulerard da Gannet,*' 80 feet above the Sea. 



Season 
1878.79. 


December. 


Jvauiy. 


Febniai7. 


Hareh. 


Means. 


1 


aj 


1 


a| 


1 


n| 


! 




1 


GQ 


9a.m. •••• 



4a-5 
49'o 
38-8 




47-8 
35-6 




537 
43-5 




4S-S 
39-3 


4f6 
43-6 


42-4 
S3» 
4»-3 




58-4 
46*0 


52-6 

58-8 

43*4 




47-3 
54-3 
43-0 


4?-9 

53-1 
396 



It will be seen from these observations that while the mean temperature at 
9 a.m. was nearly the same at both stations, the mean maTimnm was 1^*2 
lower at the higher of the two ; while the mean nfiiniTrmm temperature 
fell at that station by 8°'4 below the mean Tninimnm at the sea- 
side. The mean minimnm temperature stood higher at the sea-side station 
for every month, showing clearly the influence of the heat stored up 
in the sea during the summer towards warming the atmosphere of the 
immediate sea-side in winter, especially at night. The high station was 
situated on the top of a hill, and not on a slope facing the south, otherwise 
the result of these observations might have been somewhat different. 

The Weather, — ^The state of the weather was carefully noted three times 
a day during the six seasons, and has been disposed under the form of 
the following table, in which I have introduced my records of the weather 
at Nice during the seasons 1872-78 and 1878-74 : — 

Thb Weatheb at Cannes. 



Months. 



November 
December 
January.. 
February 
March .. 
AprU .... 



Total . . 



Nice. 



1871-73. 1873.74. 



I 



s 



II 



50*' 37 '3 



1874.75. 



i 



9 

I 

3 
6 

4 
8 

3'*"7 



8 

3 

9 

3 7 

I 9 



'5491'" 



1875-76. 



I 



s 



1876-77. 



60^109 : 



2448 



1877.78, 



I 



I 



132 



^9 



1878-79, 



12 
12 

2 16 



1576 



^879.80, 



Means of the 
Eight Seasons. 



124 



^51331 



ir5 

i8-8 

2I*0 

20'0 
21-3 

1 8*4 



11-9 



2*I 

3-5 
3-8 
3' 
2-6 

'•5 



166 



9'5 

8-8 

6-3 
53 
7'' 

lO'I 



4r' 



The mean of the eight seasons of 181 days' would be-^ 

Days fine. Overcast without rain. Bainy. 

117 17 47 
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The several months in succession, beginning with those with the greatest 
mean nmnber of fine days, will read as follows : — 



March 

January 

February , 

December 

April 

November 



Mean nmnber of 
tne days. 
21-8 
21-0 
20*0 
18-8 
18-4 
17-6 



It is interesting to observe that the number of days^n^, overcast , and 
rainy f as obtained from my first series of observations during six seasons, is 
exactly the same as that from the eight seasons (as may be seen by referring 
to my former communication), giving weight and confidence to the results of 
the present inquiry. 

I have calculated the difference between the figures for the mean observa- 
tions for each of the six months of the eight seasons and those recorded for 
each month, so as to obtain an insight into the difference between the 
probable and actual weather. This difference, calculated for the eight 
seasons, was as follows : — 

MbAH DimBBROB BITWBXN PbOBABLB AND AOTUAL WSATHXB EXPBB88XD Dl DATS. ± 





Fine. 


Overoast. 


Bainy. 




1*6 
4-8 

3'9 

2-25 
2-6 


0-9 
1-9 
1-9 

I'O 


1-25 

3'4 

U 

3« 


December •• 


January 


Febmaiy ...•• 

Maroh 


April 



This table shows that we can predict the weather more safely for November, 
March, and April, than for January, February, and December ; or, in other 
words, that the weather is more uncertain in the latter than in the former 
three months. 

March, January, and February exhibit the greatest number of fine days ; 
indeed, those three months constitute much the best part of the season at 
Cannes. 

Atmospherie Pressure. — ^The barometer readings, reduced to 82° and sea- 
level, from daily observations at the stated hours, were as follows :-*-The fall 
ftt 2 p.m. is very marked, and was usually accompanied in settled fine 
weather with a southerly breeze beginning between 10 and 11 a.m. and sub- 
siding somewhat before sunset. There are many points of interest connected 
with the changes of atmospheric pressure at Cannes, to which I would advert 
were it not that it would add, I fear, too much to the length of the present 
commonicatioii. 
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AncoflPBBBza Fbissubi. 



Months. 



1875.76. 



9 a.m. 



1876-77. 



2pjn. 



1877-78. 



9a.in. 



zp.m. 



NoYember 
Deoember .. 
Jannaxy .. 
February •• 
Maroh .... 
April .... 

Means 



In. 
29790 
30*002 
30-136 
29-930 
»9704. 
29*861 



In. 

a9773 
29*996 
30-133 
29-925 
29*710 
29*852 



In. 

29-897 
29773 
30*031 
29*930 
29*769 
29*708 



In. 
29-825 

a9745 
30*01 1 
29*901 
29*721 
29*674 



In. 
29*896 
29-770 
30*028 
29*919 
29-740 
29*696 



In. 

29*916 
29*960 
30-000 
30*238 
29-904 
29-838 



In. 

29-866 
29929 
29*982 
30-302 
29*866 
29*826 



In. 

29-884 
29-961 
29*981 
30*202 
29904 
29-838 



29*904 29*898 29*851129*813 29-841129*976 29*945 29*968 



Months. 



1878.79. 



2p.in. 



1879.80. 



9 a.m. 



2 p.m. 



November 

Deoember •••••. 

January 

Febmary ••!••••• 

Maroh •*...... . 

April 

Means 



In. 

29-794 
29-742 
29*931 
29*635 
29932 
29*621 



In. 
29*764 
29*723 
29-894 
29-599 
29905 
29*596 



In. 

29.797 
29-746 
29-918 
29-626 
29*925 
29*619 



In. 
29*970 
30*207 
30*235 
30-031 
30*129 
29*876 



In. 
29*942 
• 30*166 
30*216 
29-999 
30-101 
29*844. 



In. 
29-973 
30*205 
30*252 
30*016 
30-114 
29*857 



>9776 



^9747 



29772 30*075 



30*045 



30-070 



The Atmotpherio Temperature. — ^The mean temperature of the atmosphere 
at 9 a.m. is 60°*2 ; at 2 p.m 56^*0, or 55^*8 with the correction applied to 
the reading at the higher station ; and at midnight 49^*1, or 49^*6 with the 
ooirection ; the range being — ^between 9 a.m. and 2 p.m. 6^*1| and between 
2 p.m. and midnight 6°'8. 

TEHriBAXITBl. 



Months. 


9 a.m. 


2 p.m. 


Midnight. 1 


K 


i 


R: 


^ 


R 


<S 


Si 


^ 


R 


<S 


5C! 


•?. 


fc 


^ 


^ 


& 




^ 


^ 


M^ 


lis 


00 


as 


^ 


«i. 


tA 


<^ 


4 


v% 


^o 


rv 


t^ 


^ 




hs 


i>« 


t^ 


r^ 


r^ 


b* 


r>. 


!>. 


t^ 


««s 


!>. 


t^ 


i>* 


!>. 




t>s. 




00 


M 


00 


00 

M 


00 

M 


00 

M 


M 


00 

M 


00 

M 


00 

M 


M 


00 

m 


00 

M 


00 

M 


M 


00 

M 

























.0 











e 














November 


54'o 


53*2 


S3-» 


55*5 


49-8 


51-1 


57*9 6ri 


S4"a 


46*0 






S''Z 


54-5 


48-i 54-5 


Deoember 


4S» 


45-9 


5i-« 


47*9 


42*5 


41'2 


56-2 53*6 


47-6 






So-8 


47'i 


43-o'4ri 


Jannaty 


49-6 


48*6 


48*4 


44.-4 


47-1 


43-6 


55-8 Si'8 


52*0 


49*4 






♦P 


439 


46*1 43*9 


Febraary 


44-» 48-6 


49*1 


+5*i 


47-6 


48-3 


55*4 55*0 


52*6 


53-3 






48-3 


^U 


47-3, 47*3 


Maroh .. 


^■•o 


53-0 


50*5 


50*8 


52*2 


53*9 


53*9 54-0 


57-41 


56*6 






47-3 
54-8 


48*1 


50*648*1 


April .... 


567 


57-5 


57-8 


57-3 


S4-I 


58*3 


6i*9 


61*9 


58.3 


6o*2 






54*5 


51-9 54*5 


Means .. 


.?»•; 


57-1 


51*8 50*2 


48-9 


49*4J 


56*8 


J£2 


i37 


53-5 


iSii 


jH 


S»-3 


49;* 


47-8 49-a 
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Months. 


9 a.m. 


xp.m. 


Ifidnigbt. 


November ••••••••.•.. 


457 
46-9 

47'» 
519 
56-9 



So-8 




45-8 

48-5 
539 


IVM»mbflr • • 


Janaaxy •••••••••••••• 


Febmarj ........••••.• 


Mareh 

April 




Means 


5o'i 


5S-0 


491 



Corrected for Bea-aide • 55*3 ...... . .49*5 

The next table shows the maximum and Tninimnm temperature for every 
onth of the winter daring ihe six seasons. 





Mean Mazimam Temperature. 


Mean Minimum Temperature. 


Months. 


»n NO 


r^ 


00 


6\ 


d 




«n 


so 


i^ 


00 


0. 


d 






t«* 


t>. 


t«* 


t>. 


rs, 


^ 


i 


^^ 


t^ 


«> 


►^ 


r^ 


00 


i 




4i- 


«^ 


s6 


r* 


00 


6s 


4l- 


v% 


y^ 


ts, 


00 


o\ 




t>. 


«*K 


t>. 


«*^ 


t^ 


tv 


«*^ 


tv 


t>> 


rv 


rv 


1^ 




00 


00 


00 


00 


00 


00 


s 


00 


00 


00 


00 


00 


00 


S 




M 


m 


*^ 


*^ 


•^ 


M 


^ 


m 


w 


M 


M 


M 


November . . 


6l^ 


6o'o 



S9-0 



6a*2 


56-1 




54*3 


5l-8 



47-5 


4?-4 



47-9 



51-0 




44-0 




42-4 


4l-5 


December .. 


53-4 5»'3 


567 


55*1 


49-0 


487 


5»-5 


40-3 


39-2 


47*5 


43-0 


38-8 


317 


40'i 


January .. 


56-7 54-2 


56-4 


53-1 


537 


507 


54"i 


46-2 


41-8 


45'» 


39-8 


43*5 


34-6 


4i-o 


February .. 


Sr8 56-6 


56-8 


56-3, 562 


55» 


55*5 


39-2 


42-8 


44-042-6 


43-6 


40-5 


4*'x 


Maroh .... 


57-6 S9-0 


55*1 


57-4 


58-4 


58-0 


57-6 


44.6 


44-6 


43-6 


44.0 


46-0 437 44-4 


April 


6rS| 613 


62*6 


637 


6o*6 


62-6 


62-0 


48-8 


49*6 


50*6 


50-3 


47*6(477 49'« 


Mean .... 


57-0 57-* 


57-8 


58-0' 557 


54-9 


567 


44*4 


44.» 


46-4 


45-> 


43*9 40*1 '44*0 



Oorreoted for sea-side 57-0 • • 44-6 

The mean monthly temperature reckoned from the maxTma and minima is 
iven in the following table, and it is remarkable that the mean of the six 
)asons should coincide so nearly with the mean temperature at 9 a.m. 50^*2. 
I have appended to this table the mean temperature of the six winter 
lonths from all the observations taken at the Royal Observatory, Greenwich, 
om the year 1814 to the end of 1878 (60 years), by James Glaisher, 
.B.S. {Quarterly Journal^ Vol. HI. p. 198), from which it will be observed 
uit the mean excess of temperature at Cannes over that at Greenwich for 
lose six months is 9°*1 ; or 9°'6 with seaside correction. 

Mbar Mohzhlt Tbkfbbatubs noM Maxdca and MDma. 



Months. 



i 




November 
December • 
January . 
February • 
March 
April 



54'} 
46*8 

514 
45-5 
511 

55« 



45-8 
48-5 

497 
51-8 

55*4 



o 
53-4 

50-8 
50-4 

49*3 
566 



$1*6 
49-0 
46-4 

49*4 
507 
57-0 



50*0 

43*9 
48-6 

49*9 
52*2 

54-1 



48-3 
40^2 
42«6 
47-8 
50*8 
551 



9*3 

6-4 

10*9 

9-8 

8-9 



Mean 



507 



507 51-x 



51-5 



49*8 47*5 50*4 4i'» 



91 



Corrected for Bea*Bid6«« ••••••!••••••••••• at •••••§•••••• ••50*' 



• • •• • •••!•• 



9-6 
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Months. 


Extreme Max. Temperature. 




Extreme Min. Temperatnre. 


•sj 


lA 


vd 


rv 


00 


» 


4 


vn 


\6 


t^ 


00 


6\ 


d 




rs 

^ 


W-l 




?: 


^ 






^ 




00 


00 


a| 




^ 


rx 


t>. 


rs 


rx 


!>. 


S 


^ 


t>H 


r^ 


t>. 


t*» 


t^ 




00 

M 


00 

M 


M 


00 


M 


00 


00 


00 


00 


00 


00 


00 


^ 


NoTember • . 


69*0 




74-3 


65-4 


e 
70'j 
6o-g 


62-7 


els 


677 


39-2 


317 


35-6 



417 


3§-i 



317 


36% 


December •• 


6z-4 


^n 


64-9 


55-4 


S»7 


59-9 


29-8 


3»-5 


37-6 


367 


28-4 


21-9 


31-1 


January • . 


67*2 


S8-6 


6i-i 


S«-4 


62*8 


59-8 


61.3 


33-4 


37.0 


38-1 


3*7 


32-0 


28*2 


33-6 


Febroary .. 


64-4 


71-6 


67-1 


6i-4 


60*9 


62*0 


64*6 


3'-4 


30-2 


38-9 


36-1 


320 


32-9 


331 


Mamh .... 


64-4 


69*0 


63-3 


6S-4 


62-4 


65-8 


65*0 


37-4 


32-1 


322 


3»*9 


36.5 


347 


34-3 


April 


68-0 


68-0 


67-5 


67-5 


66-9 


66-8 


67-4 


42-8 


38-8 


43-4 


47-1 


38-2 


41-5 


40-3 


Means 


65-9 


66-4 


64-9 


6+-0 


6r8 


62*9 


.. 


3S7 


33-6 


3r« 


37-9 


34-a 


31-8 


.. 



The mean and extreme Monthly Bange of Temperature are as follows : — 



Mean. Extreme. 

Monthly Baxvob of Tbhpesatubb. 



November 
December 
January •. 
February 
March •••• 
April • • • • 



123 


3i'4 


12-4 


28-8 


I2'I 


277 


13*4 


31-5 


132 


307 


129 


27-1 



Solar BadiaUan. — ^I regret that this portion of my report should only apply 
to the two seasons 1878-79 and 1879-80. The observations for each of 
these seasons when compared with one another agree within comparatively 
narrow limits. I have appended the mean monthly relative humidity at 
2 p.m., which corresponds nearly with the time of the maximum solar 
radiation. The mean maximum solar temperature for the two seasons was 
10P*5 for the first and 108^*2 for the second ; if the clouds and atmospheric 
humidity are the only media absorbing the heat of the solar rays, the drier 
the atmosphere, the higher will be the readings of the black bulb in vcumo 
and viee vend. We find it so for the general means, the atmospheric 
moisture being rather higher in 1878-79, with a mean of 6^*7 less for solar 
radiation than in the following season. 

80LiB Badiatxor. 



Months. 



1878-79. 



Mean. 



Highest. 



'W« 



1879.80. 



Mean. 



Higheei 



'W3 



November 
December. 
January • 
February . 
March ... 
April 



gli 



969 

86*8 

907 

101*0 

115*0 

118*5 



122 
105 
119 
121 
129 
136 



0/0 
68*1 
71*6 
69*3 
69*8 
72*1 
71*0 



102*5 

96-5 

101*6 

111*0 

114-4 
123*0 



124 

109 

"5 

121 

126 
138 



0/0 
69*3 
62*2 
65*7 
70*0 
6o*i 
69*8 



997 
91*6 
96*1 

106 

1 147 

I20*7 



Means. 



ioi'5 



121 



70*3 



108*2 



122*2 



66*2 



104*8 
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December exhibits the lowest mean daily maximum solar radiation, 
and December is the coldest month of the season. It is interesting to 
observe how closely the highest maxima in each month agree with those of 
tlie corresponding months of the other season, the mean difference being only 

NooTTTBNAL Badution. Mkan MiNiinju Tbmpbsatusb oh thb Grabs. 



Months. 


1876-77. 


1877-78. 


1878-79. 


1879-80. 


lfe«iiB. 


Noyember 



407 
407 
382 
35-0 
3S-8 

42-0 



43-2 
34-0 
30*6 

33-3 
3S-I 
43-0 



34-0 
%9*o 
33-9 
34-1 
34-1 
39-3 


3h 

22'0 
26*0 

jr8 
367 
«-4 


3S-4 

314 
32*2 

33-8 1 

35-4 

41-9 


Deoember 


January , 

Febrnary 


March 


April 




Means 


387 


36.5 


34*i 


3r8 


35-5 





The following .was the mean difference (for radiation) between the minima 
under screen and on grass: — 



Mbamb of Foub Sbabonb. 



November 
December 
January . 



U 

8-6 



Febmary , 
March ... 
April . . • 



13-4 
8-9 
71 



This shows a marked terrestrial radiation after sonset, with its maximnm 
degree in Febmary ; so that invalids must be particularly careful during 
that month of avoiding exposure to the atmosphere at that period of the 
twenty-four hours. 

The lowest temperature registered on the grass for each month of the six 
seasons was as follows : — 

ExTBEHi MiNiinru Tbkfiaatubb on the Gbabb. 



Months. 


1876-77. 


1877-78. 


1878.79. 


1879.80. 


Means. 


November 

Deoember , . , , 




17-0 
26*0 
237 

32-0 


e 
27-2 

27-5 
,8.4 
26*9 
240 
26*0 



22-5 

24'0 

i8-4 
25-9 
28-5 


I9'6 
«3'4 
159 
22*9 
26*9 
3S-3 



237 
20*6 
2ri 

23-6 

30-2 


January ,,,, ,.,, ,,«,,, 


Febmary • • . • • 


March 


April 




Means 


an 


25'0 


22-3 


22-3 


237 



I have attempted to determine the progressive degree of evening and 
night radiation in clear weather by reading at night a thermometer hanging 
in the open air about three feet above ground every quarter of an hour 
between sunset and 11 or 12 o'clock ; the deviation of three feet for t^e 

i^w wBiEs." yoL. vm. IS 
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thermometer's position being selected as the height'at which a person would 
be most likely to be affected by the atmospheric temperature. At the same 
time the indications of dry and wet bulb thermometers placed under a 
louvred screen were recorded. The results of these observations were 
communicated in the form of charts to the Meteorological Society in 1877. 
They show a rapid fall of temperature immediately after sunset if the sky 
is quite clear. Should the atmosphere be in the least cloudy, or even 
hazy, the fall is checked or delayed. 

Between one and two hours after sunset in clear weather, or at a mean 
time of one hour and nineteen minutes after sunset (seven series of observa- 
tions), there is either a temporary check to the accession of cold or a slight 
rise of temperature not lasting over a quarter of an hour, and then it again 
falls. 

The extreme differences observed were as follows : — 

Feb. 18th 10*4 between the hours of 5.18 and 9 p.m. 



„ 28rd 10-8 

March 16th 6-8 

April 6th 6-8 

„ 7th 5-4 

„ 21st 4-8 



6-10 and 9.16 
6.60 and 9.15 
6.80 and 11 
6.16 and 11 
6.80 and 11 



In order to ascertain the mean coldest temperature to which a person out- 
of-doors would be exposed, I suspended a minimum thermometer on a stand in 
the open air, the instrument being nearly three feet above ground, and 
radiating as freely as possible. The readings were made daily during five 
months of the season 1879-80, and turned out, as might have been expected, 
intermediate between those on the grass and under the screen. They are as 
follows — ^the minima under the screen being appended for purposes of 
comparison. 



Months. 


Minimmn suspended 3 feed 

above ground, freely 

exposed. 


Minimnm under Soieen. 


M^an-. 


Lowest. 


Mean. 


Lowest. 


December • •• 


• 



30*0 
32-5 
38.2 
41-6 
46-5 



10*0 

»S-3 
32-2 

34-0 
39-0 




317 
34-6 
40*6 
437 
477 




21'9 
28'2 
32-9 

347 
41-5 


Jannarv 


February ..••.••••••••• 


March 


April 




Mean 


37-8 


302 


397 


31-8 





It will be observed £rom this table that the mean temperature a person 
wotdd be exposed to out-of-doors three feet above ground at the coldest 
time of the night would be lower by about 2P than if that person was perfectly 
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sheltered from radiation, though freely in contact with the atmosphere. This 
atmospheric temperature fell below 82° in December only. In January it 
was just above 82°. 

Temperature of the Sea. — ^A thermometer with a small trough was used, so 
that the bulb continued in the water while its temperature was being read. 
The instrument was either lowered into the sea from rocks, or let down, 
hanging to a string, from a wooden pier used for bathing ; the immersion 
was repeated several times for each observation to a depth of about one or two 
feet, and care was taken to wait until the reading was steady before noting it. 
I have added to this table the mean temperature of the air, together with the 
mean minimum temperature. 



Months. 


Temperature of the Sea. 


Temperature 
of the Air. 




VO 


t>. 


00 


6\ 


d 


. 




gi 




t^ 


r> 


t>. 


rx 


r^ 


00 


S 


Q 




^ 


vy 


VO 


t** 


00 


Ov 


3 


S 




00 


00 


00 


oo 


00 


00 


S 


^ 


f^!q 




M 


H» 


« 


M 


M 


M 






'^ 


November , , 


6o'4 


6i*o 


62*0 


eh 


5§-3 


6?.2 



6i'o 


,u 


4?-5 


December . . 


55-6 


57-0 


59*5 


58-3 


566 


55-8 


57*1 


46-3 


40-I 


January .... 


5S'^ 


557 


57-1 


55*9 


55-4 


54-6 


557 


48-0 


42*0 


February .... 


S4*S 


54-6 


56-2 


567 


557 


55*4 


55-5 


48-8 


42»I 


March 


55'» 


55-8 


56*3 


5r» 


58-1 


57-1 


567 


Sro 


44*4 


April 


58-S 


59*4 


59-8 


6o-4 


58*4 


59*5 


59-3 


555 


49-1 


Means .... 


56-8 


57-2 


58-5 


58-6 


57-1 


57*3 


57*5 


50-4 


44-0 



It will be observed from this table that the temperature of the surface of 
the sea is invariably higher than that of the air during the winter season, 
especially in December, when it exceeds the mean temperature by 10°'8, and 
the mean minimum by 17°*0. This shows to what extent the heat stored 
np by the Mediterranean in summer is available in winter as a means of 
checking the cold of the atmosphere. 

Relative Humidity, — This was obtained by recording the simultaneous 
readings of a dry and a wet bulb thermometer, and calculating the percentage 
of saturation by means of Glaisher^s '* Hygrometrical Tables.'' If we con- 

















Rblatite Humiditt. 


















KonthB. 


1874-75. 


1875-76. 


1876-77. 


1877.78. 


1878-79. 


1879-80. 


Means. 


S 




a 


•rj5 


a 





-it 


a 


a 


Tl^ia 


a 


a 


il 


i 


a 


It 


a 


a 


S5 


, 


08 


iS-l 


cS 


if 


08 


(4 


Sf 




P4 
(4 


a-r 




P4 


e8 
OS 


P4 


P4 


^f 




0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


0/0 


)vember 


68-6 


70-8 


699 


722 


69-2 


64-5 


72.6 


767 


69*8 


767 


70'8 


68*1 


73-8 


71-3 


69.2 


78-0 


71-2 


67-9 


74-0 


Jcember 


867 


8i-4 


72-0 


74*3 


74-0 


72-3 


7S-2 


70-3 


65*9 


76-1 


73.8 


71-6 


73*3 


65-5 


62-2 


70-6 


7*7 


68-0 


75*» 


nuary 


75*1 


76-8 


68-9 


74*') 


69-8 


6^5 


70-9 


70*6 


64-8 


73-» 


747 


69-3 


78-2 


71-2 


657 


75*1 


717 


66-3 


74-8 


toruary 


75-8 


76-4 


71-0 


74-6 


69*2 


67*0 


69-4 


79-2 


73*5 


82-4 


78-0 


69-8 


75-» 


77-0 


70*0 


83-8 


75-0 


70- 1 


77-0 


nch .. 


76-4 


79*3 


71-0 


7i-5 


71-2 


70*3 


787 


7')-5 


70-1 


74-4 


76-8 


72-1 


84-4 


68'o 


6o-i 


8i-8 


73*« 


68-1 


78-5 


»ril.... 


73-8 


84-5 


76-9 


8o-6 


71-2 


65-6 


75-1 


79.0 


74*» 


82-3 


75-1 


71*0 


78-2 


70*0 


698 


8o*o 


74'3 
73-0 


70-1 


8o-i 


tteang.. 


74'4 


78-3 


71-6 


74-a 


71-2 


65*6 


7S'i 


75*a 


697 


77-51 74*9 


70'3 


767 


707 


66-2 


78-2 


68-4 


766 


1 
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sider the miniTnTiTn degree of relative hnmidity to be registered at 2 p.m., 
and the maximnTn at midnight, the mean of these two extremes will be 72-5, 
which is as near as [possible the hnmidity recorded at 9 a.m. (78*0). A 
similar observation was made in my former paper^ and there is little 
doubt that the relative humidity registered at 9 a.m., or at an hour not far from 
9 o'clock, is at Cannes very nearly the mean degree of humidity of the 24 
hours. A mean of 72*6 per cent, of relative humidity shows Cannes to be a 
comparatively dry place, notwithstanding its proximity to the sea. More 
moisture at night might have been expected, as the surface of the sea from 
its high temperature must be subjected to a considerable evaporation daring 
the night, while the temperature of the air is low thereby detracting from 
its capacity for moisture. The increase of humidity at midnight is only, how- 
ever, 8-6 per cent, beyond what it registers at 9 a.m., and 8*2 per cent, 
beyond the maximum state of dryness at 2 p.m. This may be accounted 
for from the heat absorbed by the earth during the day-time, which radiates 
into space at night, thereby increasing the capacity of the air for moisture. 

Eainfall. — The rainfall and number of rainy days vary considerably from 
one season to another. The mean amount of rain that fell during the last 
four seasons was 20*81 ins., but there was only one-half that quantity in 
the six winter months 1879-80, when the weather was particularly fine. In 
the whole course of these observations the mean rainfall for each season 
ranged from 10*48 ins. to 82*92 ins. November, December and April 
exhibit the greatest rainfall and the highest number of rainy days. It most 
be recollected, however, that the rainfall is often made up of heavy showers 
after which the weather quickly brightens up. In winter rain falls more 
heavily at Cannes than in England, but during a much shorter time. 



Baintall. 



Months. 



1876.77. 



t&l 



\& 



1877-78. 






1878-79. 



3 



1879-80. 



Means. 



\l 



November 
December . 
January . 
February . 
March ... 



April , 



Ins. 
3-843 
7-385 
1*691 
0-040 
4-460 

3*050 



Ins. 
6-5*7 
6*267 
0-478 
0*038 
»-S45 

2*570 



Ins. 

7-154 
3*721 
4-204 
3*1x8 
7-555 

7*166 



Ins. 
3-171 
0*668 

0-375 
2-665 
0-135 

3-418 



Ins. 

5-174 
4-510 
1-687 
1-465 
3'4H 

4*051 



io'5 
8-2 
5-7 
5-0 
6-5 

12-5 



Total 



20-469 46 17*4*5 



39 



32-918 76 10-432 33 20-311 48-4 



The climate of the BiviSre is indeed very different from that of England. 
An English winter means little or no sun and heavy masses of clouds rolling 
along usually from the SW ; rain falls frequently, though not heavily, and 
the atmospheric moisture is always close to saturation. The winter climate 
of the Riviere affords an uninterrupted succession of bright sunny days, 
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ftnd when the rain falls, which it certainly does occasionally, it comes down 
as already stated heavily at the time, but is usuaDy of short dnration. 

Winds. — The next table shows the number of days, calm, with wind light 
to fresh, and strong to a gale. It is very difficult to give a correct idea of 
the distribution of the winds, as they often vary to a considerable extent 
throughout the day-time, and are di£ferent at night from what they have been 



Winds. 









I874-7S. 


1875-76. 


1876-77. 


Months. 




-2^- 


S^ 




^^• 


t- 




■^^ 


■^0 




^ 


it 


is flB 


i 


^1 


m ' 


i 


•«a m 


& * 


November 


>9 


6 


4 


5 


14 


II 


II 


14 


5 


December 




14 

20 


10 

S 
5 


I 


'1 


12 
18 


4 
5 


? 


;i 


7 
5 


Ji^nnftry 




February | 


M 


4 


4 


8 


16 


3 


17 


8 


March * , . » . 




4- 
3 


22 
»5 


5 
12 


2 
5 


II 
16 


18 
9 


2 
I 


22 
»4 


7 
5 


April 




Total 


75 


67 


38 


39 


79 


6? 


34 


no 


?7 . 


Months. 


1877.78. 


1878-79. 


1879-80. 


Gahn. 


Light to 
Fresh. 


Strong to 
a Gale. 


Gahn. 


Light to 
Fresh. 


Strong to 
a Gale. 


1 


-SI 


S ^ 




9 


2 


9 


2 


9 


2 


9 


2 


9 


2 


9 


2 










a.m. 


p.m 


a.m.] 


3.m. 


a.m 


.p.m. 


a.m. 


p.m. 


a.m. 


p.m. 


a.m. 


p.m. 








November 


17 


6 


10 


16 


3 


6 


17 


9 


8 


16 


«) 




8 


17 


5 


Deoembcor 


18 


9 


II 


18 


2 


3 


13 


H 


n 


12 


S 




9 


17 


5 


January 


'S 


6 


14 


22 


2 


2 


18 


6 


10 


20 


3 




H 


II 


6 


February 


22 


2 


6 


22 





3 


18 


8 


4 


'5 


6 




II 


17 


I 


March • • 


16 





12 


19 


3 


12 


18 


I 


12 


26 


I 




4 


22 


5 


April .... 


17 


2 


12 


»3 


I 


4 


II 


I 


15 


21 


4 


9 


2 


19 


9 


Total .. 


IDS 


»s 


65 , 


20 


II 


30 


95 


39 


62 


no 


»4 


3» 


48 


103 


31 



Genebal Means fob Foub Seasons. 



Days Calm 

Wind Light to Fresh .. 
„ Strong to a Gale 



49 
90 
42 



during the day. The observations made in 1877-78 and 1878-79 give the 
winds as they were recorded at 9 a.m., 2 p.m., and midnight, which is much 
more satisfactory than by making general statements. By snch means I am 
able to show that the winds were distributed as follows throughout the 24 
honrs during the two seasons : — 
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Season. 


Number of Days 


Calm. 


Light to Freeh. 


Strong to a Gale. 


9 am. 


ap.m. 


Midnt. 


9 a.m. 


ip.m. 


Midnt. 


9 a.m. 


zp.m. 


Midnt. 


1877-78 
1878-79 


105 
95 


»5 
39 


119 
109 


li 


120 
110 


SI 
60 


IX 

»4- 


30 
3» 


XX 

12 


Means 


100 


3» 


114 


63 


"5 


55 


17 


3* 


II 



(Ko observations on six days at 2 p.m.) 

It is interesting to remark that the air as a rule was calm at 9 a.m. ; on 
the 181 days of each season a mean of 100 calm days was observed at that 
honr. At 10 or 11 a.m. a breeze usually rises, blowing in general from 
the S or SE when the weather is set fair, veering in the evening to the SW, 
and falling at sunset ; while there was a mean of only 82 calm days, at 2 
p.m. we find 115 days with the wind from light to fresh. We observe a large 
proportion of calm nights amounting to 114, while fewer strong winds and 
gales are registered at night than in the daytime. 

There are comparatively few days on which the wind blew strong to a gale, 
their mean number is 17 at 9 a.m., 81 at 2 p.m., and 11 at midnight. It 
may, therefore, be concluded that gales are more prevalent during the after- 
noon than in the morning, and at night; they sometimes continue in 
the night, moderating for an hour or so, and rising again. It is nearly 
impossible to give a satisfactory account of the mean direction of the winds ; 
the wet winds are from the NE, E and SE ; the dry winds from the W and 
N W, especially from the latter direction. It frequently happens that the N W 
wind, or mistral, commences from the SW and gradually veers round to the 
W and NW. Its approach may often be foretold by the breakers visible at some 
distance from the coast, as the wind sweeps round the promontory formed 
by the chain of the Esterel Hills. The course of this wind has been often 
attempted, but it is difficult to do so. I tried at one time to follow its track 
by comparing my observations at Cannes with those made at other stations 
in a north-westerly direction, but the results were not satisfactory. It is a 
very dry wind, as I pointed out in my former communication, and is often 
strong to a gale. 

The monthly distribution of the winds shows that they blow stronger and 
that there are most gales in February, March and April ; while in November, 
December and January the mean number of days per month attended with 
high winds and gales was 19*5, during the other three months the corresponding 
mean figure was 25. Winds light to fresh are prevalent in March and 
April. 

Storms with thunder and lightning are met with occasionally during the 
winter season, especially in the S, E and SE directions. A thunderstorm is 
oflen followed by an improvement in the weather after a succession of rainy 
days, but the surest sign of a return of the fine weather is a change of the 
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wind from E to W or NW, when, in the course of perhaps less than half an 
hour the sky is not unlikely to have cleared in a great measure. 

Hail and Snow, — There are occasionally heavy showers of hail, hut snow 
falls very seldom and is looked upon as an extraordinary phenomenon. On 
Fehruary 17th, 1875, at 10.80 a.m., there was a hailstorm with thunder; 
snow hegan to fall at 6.45 p.m. that same day, attended with lightning and 
liiunder, and hy 11.80 p.m. there was 1*2 inches of snow on the hard 
high road, while snow was still coming down. The next morning snow and 
rain set in together, and the country exhibited the most unusual appearance 
of a real winter landscape. The phenomenon was. remarkable from Us being 
accompanied with lightning and thunder. In the season 1876-77 no snow 
fell, and there was but a sprinkling in 1877-78, on March 17th. There was 
an absence of snow at Cannes in 1878-79 ; in the season 1879-80, on the 
morning of December 1st, a li^t coating of snow was observed on the grass, 
not deep enough to cover the grass blades. It is not uncommon to see snow 
on the hills at the back of Cannes, although seldom reaching so low down as 
the town of Grasse, 1,000 feet above the sea, where the olive tree thrives and 
where a lofty palm tree may be seen amongst the houses. 

To sum up the contents of the present communication in a few lines. In 
November and part of December the weather at Cannes is usually stormy 
and wet. January and February are fine, with occasional visits of the dry 
north-west or mistral wind. During those two months the air is usually calm 
in the morning, about 10 a.m. a light and pleasant SE breeze begins to 
blow, increasing after noon, then veering to the S and SW and falling at 
sunset ; this is followed by a light breeze from the N or NE, blowing over* 
land towards the sea and continued long after sunset. 

In December, January and part of February the nights are cool, the grass 
may be occasionally seen covered with hoar-frost in the early morning, and a 
thin sheet of ice may form on the road puddles ; but wherever the sun's rays 
can reach the ice is melted by noon. In certain places, with a northerly aspect 
and screened from the sun, ice may remain all day long and even acquire a 
quarter of an inch in thickness and perhaps more in the coldest seasons. I 
have often observed the mud frozen and ice on the roads some little distance, 
say a quarter of a mile, from the sea, while the road was quite soft and there 
was no ice at all at the immediate seaside. 

Hailstorms are sometimes observed, and snow may be expected about once 
every other year, when its quantity will be but small, and it will disappear in 
the day-time within a few hours. Notwithstanding the windy and showery 
character of March and April, there is a freshness in the air at that time of 
the season most pleasant to invalids. April may begin to feel warm, especially 
the latter half; and the temperature continues to rise in May, although the 
breeze and occasional showers assist in cooling the weather. Many of the 
English colony at Cannes who. live there in their own houses speak of May 
in Rowing terms. 

1 thought it would be of interest to observe how far the weather- 
forecasts from New York were realised on the Mediterranean coast of 
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the Riviere, and I cut out of the Timei newspaper every one of them 
for the winter season 1879-80. Most of these despatches related to 
the French as well as the British coast, in a few of them the French coast 
was not noticed. The following table shows the state of the weather at 
Cannes on those days when gales or strong winds were announced from the 
United States. It will be observed that during the six months 87 forecasts 
were telegraphed from New York, out of which 18, or 48*6 per cent., turned 
out suecessfol. 



CABLE MESSAGBS. 



NOVBMBBB. 



OOBBBSFOKDINa WEATHEB 
AT CANNES. 



8rd to 5th Frenoh Coast 

8th „ 10th British and Norwegian only 

16th „ 20th Frenoh 
2drd ,, 25th Frenoh 
20th I, 30th British and Norwegian only 



3rd. A strong gale from ENE 

Cakn, or very light breeze ; strong mistral 

reported at Marseilles on 11th. 
Fine, oalm or light breeze 
21st. Gale from E with rain 
Bain,nowind 



Deobkbeb. 



80th Nov. to 2nd Deo. British Ss Norwegian 
8rd to 5th Frenoh 

11th „ 13th Frenoh 
16th „ 18th Frenoh 
2l8t „ 23rd Frenoh 
24th ,, 26th Frenoh 



Gale from NW on 1st with rain 

3rd. Strong wind from NE, light snow 

shower. 
13th. Strong E wind 
Fine weather, oalm 
Calm and fine 
Calm and fine 



Januabt. 

27th Deo. to 2nd Jan. Frenoh 

4th to 6th Frenoh 

7th ,, 9th British and Norwegian only 
12th Frenoh 

14th ,, 16th British and Norwegian only 
18th „ 20th Frenoh 
23rd „ 25th Frenoh 
25th ,, 27th British and Norwegian only 

28th „ SOth Frenoh 

Febbuaby. 



Calm and fine 

Calm and fine 

Calm and fine 

Light breeze, fine 

Calm and fine 

Light breeze and fine 

2drd. NE strong, rain 

26th. Gale from E to ENE lasting three 

days 
29th to 30th. E, strong 



2nd to 4th Frenoh 

4th „ 6th French 

7th „ 9th Frenoh 

13th „ 15th British and Norwegian only 
16th „ 18th Frenoh 

Very bad weather announoed. 

Maboh. 

6th to 7th Frenoh 

9th „ 11th Frenoh 
12th „ 14th Frenoh 
14 th „ 16th French 
21st „ 23rd French 
24th „ 26th French 

Otile with rain and possible snow. 
29th to 8l8t Frenoh 



Calm and fine 

Calm and fine 

10th. NE, strong rain, bad weather 

Calm and fine 

18th. Mistral (N W) moderate fine weather, 
strong at sea; on the 23rd a 
thunderstorm with hail <& E wind 



Very light breeze, fine 

9th. Strong SE, fine 

Light breeze, fine 

Cloudy, oalm 

Gale, 22nd and 24th from NE, and fin^ 

weather 
Strong breeze from E, SE & NE, fine 
29th. NE strong) fine 
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GABLE MESSAGES. GOBBESPOKDINa WEATHEB 

AT CANNES. 
Apbil. 

1st to 3rd French 8rd. Strong S, fine 

10th „ 12th French Fine, cahn 

15th ,f 17th British and Norwegian only 15th. A strong gale from E, rain 

22nd „ 24th French Galm and fine 

27th „ 29th British and Norwegian only 26th. Gale from E. 27th. High wind, 

raining. 28th. Bain. 29th. Fine and 
windy, and 80th, a tremendous thunder- 
Btorm. 



DISCUSSION. 

Dr. Williams said that the Mediterranean was the great warming influence 
in the climate of Cannes ; for he had observed the results of inland and sea- 
side stations, and had noticed that often there was frozen mud inland while there 
were no signs of frost at the sea-side. He had also remarked how vegetation 
throve along the whole coast of the Mediterranean, the finest and largest trees 
being close to the shore, where he had seen palms, heaths, and Aleppo and um- 
brella pines growing. The sun and the Mediterranean were the two factors of 
the Riviera climate, and acted as a " warming apparatus," the former giving 
direct radiant heat by day, and the latter equalising extremes and preventing the 
evil effects of the action of nocturnal radiation. The Mediterranean was a warm 
sea, seldom falling below 60° Pah. in winter to a depth of 20 fathoms, and was 
less influenced by changes of seasons than the Atlantic. 



Bepobt on the Phenglggioal Obsebyauons fob the Yeab 1881. By the 
Bev. Thomas Abthxjb Fbeston, M.A., F.M.S. 

[Bead December 21st, 1881.] 

An anasnally large number of complete returns have been sent in this year, 
and very few changes have taken place amongst the former staff of observers. 
Miss Chapman has removed from English Bicknor, and her place has been 
supplied by Miss Annie Machen. Mr. W. H. Jones, who formerly sent 
observations from Uppingham, is now located at Malvern, and as he still 
continues to take observations, we have an additional Station there, as well 
as the former one at Uppingham, where the observations are now taken by 
Mr. C. n. Hinton. Three other Stations have been added, one at Croydon, 
one at Cullompton in Devonshire, and one, quite recently, at Northiaxn in 
Sussex. The long series of observations, which necessarily becomes more 
accurate every year, from the greater amount of practice, renders it desirable 
to classify the returns — for where spasmodic attempts are made to take 
observations, the results, though of some value, are not comparable with 
' those of observers who regularly and systematically keep records. 

In some cases there is still too much vagueness in the entries, and as an 
observer can more easily estimate the probable date of the flowering of a 
plant when he has missed the first date, it would be as well if such date 
were entered instead of the terms originally suggested, which appear to be 
often unknown imd to lead to considerable doubt. " May 16, about a fort* 
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night " is eacdly understood — ^bnt '^ fall bloom by May 16 ** leaves bnt a 
yagae impression in the recorder's mind. I would therefore, ask observers 
to give as nearly as they can the date on which any particular species is 
computed by them to have come into flower, should they have missed the 
date of first flowering ; of course, noting that the date so entered is estimated. 

The most marked meteorological features during the last Phonological 
year, from October 1st, 1880, to September 80ih, 1881, in central and 
southern England, were the very cold October, January and February ; an 
ungenial spring accompanied by long continued drought, an extremely hot 
period in July, and a drenching August. The temperature throughout the 
year has been considerably below the mean (at Marlborough during 1881 we 
have only had 6 weeks, at scattered intervals, with a temperature above the 
average), and these extremes of heat and cold, drought and wet, have produced 
a corresponding effect upon animal and vegetable life. The snow in October, 
falling as it did upon trees with their full complement of leaves, did enormous 
damage by breaking off the boughs by its weight ; whilst that in January^ 
where it was able to remain on the plants, served as a protection from the severe 
cold ; in fact, it may be stated roughly, that wherever trees and shrubs were not 
protected either artiflcially or by this natural protection of snow, they were, 
if not indigenous, almost invariably killed entirely, or down to the ground, 
and even among our native shrubs, some, more especially the gorse, were 
more than half killed. At Belton '< Oak trees suffered considerably, many 
having large branches killed, many Lombardy Poplars were killed, and others 
so much injured as afterwards to show only a few little tufts of leaves at the 
top. All shrubs of the Laurustinus were completely killed, as also many 
large Box trees. Yew trees. Privet bushes. Cedars, and young Laurels. All 
large Laurels, and Portugal Laurels (except those in very sheltered situ- 
ations), had been killed to the ground in the winter of 1879-80, but had 
succeeded in throwing up strong young shoots during the next summer ; 
these shoots were completely killed, and only a few small buds told that life 
still lingered in the roots. Berberis iUcifolia was much out up, and Berberis 
Darwinii entirely destroyed. Ivy was injured in every kind of situation, 
and whether on walls having a warm or cold aspect, or on trees, or covering 
the ground, large masses of this beautiful climber were killed." Such 
complete destruction was not, however, universal, for at Lincoln, an observer 
states, ''here and there a Laurel has been nipped, but the Holly, Ivy, and 
Privet have not suffered in the least, nor has the Yew.*' In fact, it may be 
observed, once for all, that no single description of the weather will serve for 
the whole of England — the severe snowstorm in January, for instance, 
affecting only the southern counties, and the great heat in July not being at 
all experienced in the north — and my remarks, therefore, must be taken as 
applying only to those places from which returns have been sent. 

The protection afforded by the snow was very marked. At Isleworth 
''the Rhubarb protected by large pots had hardly grown at all (by January 
80), but the heads were coming up well outside the pots where protected by 
the snow.'* The mild December had brought on the early spring plants, 
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Snowdrops showing bad even as early as December 16th at Isleworth. The 
warm covering of snow prevented their being injured, and on its departure) 
yegetation as a rule was bright and green, imd wild flowers were more than 
usually plentiful, and in the beginning of February, when there was a short 
spell of milder weather, the rapidity with which Aconites and Snowdrops 
came into flower was most unusual. Some observers declare that the 
plants grew and flowered under the snow. 

[At Marlborough an Aconite was only just above the ground on February 
2nd, but was in flower on the 4th ; and at Lewisham, the first Snowdrop 
bloomed on February 8rd, by 1 p.m. 9 had their heads down, and on the 
morning of the 4th 45 were in flower.] 

Ground vegetation, therefore, cannot be said to have suffered by the 
severe cold, the damage caused by that being confined to trees and shrubs* 
from off which the snow was blown ; but the subsequent ungenial weather, 
coupled with along continuance .of drought, checked growth and certainly 
weakened it. Com, for instance, did not send up the usual amount of stems, 
and fine as it looked later on, there was a thinness about the crop which 
indicated a serious diminution in the probable yield. The Grass, too, would 
not grow, and though the hay crop was successfully harvested, it was not 
nearly as plentiful, especially in high lands, as it would have been had there 
been a little more rain and growing weather. The root crops, however, 
suffered most severely, the young plants could not grow, and being weak, 
fell rapidly before the attacks of insect 'pests,' which were unusually 
numerous this year ; details, however, of this are given in the Entomological 
Report. Farmers, therefore, though they were able to work the land properly, 
suffered some inconvenience by the destruction of their root crops and 
diminished produce of the hay fields, but were looking forward to a good 
com harvest, and thus making up for the badness of past seasons. Quite 
towards the end of July rain fell, very beneficial to the root crops and 
cereals. In the early part of August there was fine ripening weather^ and 
the crops promised to be above the average in yield, and when harvest began 
nothing seemed needed but a continuation of the fine sunny days. *' By the 
middle of the month, however, the rain fell heavily in frequent and long- 
continued showers, and the intermittent gleams of sunshine did not last long 
enough to make the standing crops fit for cutting, or the cut crops fit for 
stacking. The heavily eared grain was beaten down, and sprouting was 
perceptible on the shocks. '* The low temperature, it is ti!ue^ checked the 
growth, but the continued wettings caused a large part of the grain to fall 
from the ear as soon as the shocks were moved for carrying. 

But a bad com year is a good one for root crops, and the wet weather 
brought with it a vast improvement in this particular, so that, at the end of 
the season, farmers could say that except a partially light hay crop and an 
inferior com crop, they had nothing to complain of. 

Fruits generally seem to have been plentiful, but reports vary very greatly. 
Gooseberries and Currants were in many places almost ruined by the attacks 
of insects, and Strawbernes were not up to the mark. Wall fruit was much 
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damaged by some early frosts and by the subsequent drought, bnt Plains 
appear to have been abundant in most places. There was a large show of 
bloom, and in districts where bees were kept there was a corresponding 
''glut" of honey, the succeeding crop of Apples and Pears being very 
satisfactory. 

In connection with this glut of honey a very curious circumstance occurred. 
During its continuance the workers were busily employed in collecting honey 
and had no time to attend to the brood, consequently the queens ceased 
laying. The subsequent drought dried up the plants, so that the bees were 
unable to collect the proper quantity of food, nor did the queens seem 
inclined to resimie laying. The consequence was that in the latter part of 
the season, when hives ought to be full of brood with plenty of food for the 
winter, there was hardly any brood at all in many hives, and the subsequent 
destruction of the swarms during the winter seems inevitable. In some 
districts not a square inch of brood-comb could be found in any of the hives. 

Wild Flowers were generally later than last year, and until the beginning 
of June they were later than their average ; after the first week in July they 
were much before their usual time. About Marlborough Trees and Shrubs 
are almost invariably late, as much as a fortnight or three weeks later than 
their average time of flowering. Grasses and water plants were also gene- 
rally later, but there were a few exceptions. Wood plants and those growing 
in sheltered hedges were generally before their mean. According to the 
Natural History Journal, *^ the North is, this year, 24 days behind the 
South, and the average date of flowering three weeks later than 1878, and 
two weeks later than 1879." 

OoTOBXB 1880 was one of the very coldest experienced during the present 
century. The first half of the month was generally wet, especially in the 
South of England— the second half was extremely cold, and snow fell heavily 
in some places. On the 20th a severe frost entirely killed down all tender 
garden plants and defoliated the Mulberry and Ash. Autumnal tints began 
to prevail about the middle of the month, and by the end Oaks, Beeches and 
Elms were the only trees in fairly full leaf. Berries generally were very 
scarce, and wild flowers, after the frost, were perceptibly diminished in 
numbers, though stiU fairly plentiful. The Swallow tribe remained long 
after their usual time. In the north of England October 28rd is almost the 
last date on which they were seen, but in the south Swallows and Martins 
did not leave tiU nearly the middle of November. 

The first and third weeks of November were cold, but otherwise the 
weather was mild for the rest of the year. During the first half of November 
trees rapidly lost their leaves, and at Marlborough were almost entirely 
stripped by the rough winds and rains of the 18th and 14th. At Trusham 
autumnal tints were finest about the 6th and 7th, and at Isleworth, Beeches, 
Oaks and Elms were still beautifully bright on the 16th, and were not 
defoliated till the 80th. At Parbold several Oaks were green and trees finely 
tinted as late as the 4th. Wild flowers were still numerous, though not as 
plentiful aa in former years. At Geldeston and elsewhere Bagwort, Bush Yetoh, 
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Moose-ear, Hawkweed, Herb Eobert, &o,, were in fine condition. Hazel 
Catkins were generally very promising, and LaurusHnits and sach other 
plants as had survived the last winter began to flower on the 18th. 

Deoembeb was mild, imd vegetation was forward for the time of year, 
Spring flowers appearing, and the bads on Oaks and other trees swelling. At 
Salisbury the Willow Catkins were bursting and Elder in leaf on the 27th, 
and the Hazel in flower before the 81st. At Farley the Herb Bobert was still 
in full bloom. At Harpenden the Dog's Mercury was found in flower towards 
the end of the month in sheltered places, imd Primroses were conspicuous 
for their numbers. At Trusham 42 species were found in flower during the 
first 10 days, and at Yeovil 87 between the 28th and 81st. 

The mild weather lasted till Januaby 7th, when an extremely cold period 
set in. The snowstorm on the 18th is too well known to need further notice. 
The destruction to Bird life was most painful. On the melting of the snow 
they were picked up in large numbers in some places, especially near stacks, 
where they had been driven by the wind and then snowed up. The general 
eflect to vegetation has been mentioned elsewhere ; at Geldeston Laurels had 
not suffered to anything like the extent they did this year since the spring 
of 1860. 

Febbuaby was a ** very wet, cold and gloomy month, with frequent falls 
of snow," and consequently vegetation progressed very slowly indeed, 
" There was nothing to record" — " Vegetation much more backward than 
last year " is the general style of the Phenological Beport for this month. 

In Maboh the weather was genial from the 4th to the 20th, but cold at 
other times, with a bitter wind which damaged the few spring flowers that 
had appeared. Hepaticas especially suffered. At Chester '* vegetation was 
at a complete standstill from the 19th, and as late as April 10th it was difficult 
to find a daisy." At Great Cotes *' vegetation was remarkably backward and 
very slight appearances of spring up to the end of the month." At Isleworth, 
on the 12th, *Uhe trees were evidently starting into growth," and on the 
25th <* vegetation was progressing steadily ; " and at Babbacombe, <<in the 
mild weather from the 5th to the 20th, vegetation made rapid progress, but 
was checked by the return of cold weather." About the second week began 
a long period of dry weather, lasting till the beginning of June. 

Apbil was again an ungenial month, cold, except from the 10th to the 
18th, and dry with much E wind ; consequently ** vegetation was completely 
at a standstill " was the universal remark of the observers. At Hertford 
the Ash was very generally in flower on the 4th, but the Oak had scarcely 
made any advance, but by the end of the month they had burst their buds 
pretty generally. The show of fruit was also good, but the " coldness of the 
season affected the Cuckoo Flower and the Bagged Bobin ; being water- 
loving plants this shows that the sun had not shone much to raise the 
temperature." This same want of sun was also remarked at Salisbury, 
where the young leaves of the Herb Bobert, of several Umbelliferje and 
especially of the Cuckoo Flower retained their brown and red tints unusually 
long. The As}i seem^ to have flowered profusely everywhere, and th« 
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sabseqneni fruit most abnndant. With the retnm of cold weather on the 
2drd '' the seeds did not sprout kindly, and the seedlings jnst through the 
ground were checked by the cold and drought.'' Foliation, except in the 
case of the Horse Chestnut, progressed steadily at Isleworth. 

Wly, except towards the end, was an ungenial month. The drought 
affected the Hay crop, but the bloom on flowering shrubs was wonderfiiQj 
fine as long as it lasted, but in some cases it seemed to last only a few days. 
The Hawthorn flowered at Oxford as early as May 6th, at Isleworth on the 
9th, and generally by May 14th or 16th ; at Marlborough on the 17th, and 
at Bradenham not till the 28rd. The Horse Chestnut flowered at Oxford on 
the 5th, at Salisbury and Babbacombe on the 9th, at Marlborough on the 
11th, and at Bradenham not till the 2drd. A severe frost on the 10th did 
much damage, especially to the fruit blossom. At Marlborough the young 
Oak leaves were terribly cut up, and for the rest of the summer the miserable 
appearance of the Oaks was the subject of very general remark. Insects, 
too, became very numerous, and the vegetation, weakened by want of rain, 
suffered much injury from them. The Wheat plants were healthy, but fears 
were entertained on account of the drought, and though the weather was 
very favourable for agricultural work, the want of food for the cattle was 
becoming serious. 

Whilst, however, things were in this state in the South of England, reports 
from the northern stations were very different. At Colwyn Bay '< vegetation 
made a great start after April dOth, and flowers appeared with great rapidity." 
At Parbold, ^* during the greater part of May, the weather was unusually 
settled and very warm till the last week in the month, when a doleful change 
occurred — ^the cold weather with east wind and hail returned, and continued 
(as regards the cold) till June 14th." 

The Oak and Ash seem to have came into leaf nearly about the same time, 
the Oak slightly in advance. At Harpenden, however, the reverse was the 
case, the Ash being neariy a fortnight before the Oak ; and at CuUompton the 
Oak was in leaf before the Ash. Leafage was estahUsJied at Isleworth on the 
20th, so much so as to be peculiarly noticeable. 

JuNS was a sunless month with changeable weather after the first few days, 
so that though agricultural operations could be carried on'; vegetation was 
generally backward. [At Bocking, however, it was " quite as forward as 
the average."] The Hay harvest began on the 14th at Bocking, on the 
24th at Isleworth, but not till the 29th at Babbacombe. At Isleworth the 
crop was " faurly thick and long," and here also vegetation of all kinds was 
good, following on the showery weather before the 24th. 

The weather of July was most extraordinary. In the first part of the 
month the heat was unprecedently great in the south-south-east and east of 
England, whilst in Ireland, Wales, and Scotland it was peculiarly cold and 
wet. And, secondly, " the recurrence on at least one night of a sharp grass 
frost at some of the inland stations," The Hay harvest (in the south of 
England) was well secured, though light ; and the heat was very beneficial 
to the Wheat crops, which began to be cut on the 27th at Isleworth, but 
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earlier in other parts. The crops varied a good deal, the general complaint 
being that there were not the asaal number of stems to each plant. Barley 
was in want of rain, and the Oat crop was a failure from the drought — ^but 
the latter in the humid climate of Ireland, Scotland, and north and north- 
west of England looked very promising. 

Wild flowers were plentiful, and in many places flowered luxuriantly. 
The Bagged Eobin was especially luxuriant at Northiam, a strange contrast 
to what occurred at Great Cotes ; but it, as well as the flowering of the 
crops, was soon over, owing to the great heat, which also dried up the grass 
so that 'Hhe ground was so dry on the pasture land in Osterly Park 
(Isleworth) that the dust rose from the sward beneath the feet of a galloping 
horse as if from a dry road." 

The drenching weather of August has been already referred to, and the 
serious effect produced on the crops. Haymaking was still in progress in 
Scotland as late as the 25th. At Babbacombe the Wheat harvest was 
generally finished by the 20th, and Barley cut on the 27th. Vegetation 
began to sprout again, and ^* second flowerings '* were very general, so that 
the country began to assume a more lively appearance. The Potato disease 
was first noticed at Isleworth on August 24th, and by the 28th had spread 
in the same patches rapidly. On September 2nd Grapes in vineries that 
had no artificial heat had stopped colouring, and the stems in the bunches 
were in many cases shrinking. 

With Septembeb came a change for the better, and the harvest was com^ 
pleted under favourable circumstances. The root crops were very fine, and 
the amount of berries and other wild fruits was astonishing. Many Ash 
trees were laden with *^ keys,** and the Hawthorns were perfectly brilliant 
with the great abundance of '* haws.*' Acorns were plentiful in many places, 
but very scarce in others, and leaf-galls of various kinds were uncommonly 
plentiful in the hedges. 

Limes began to change at Isleworth by August 17th, and were regularly 
changing by September 2nd, and about a third defoliated by the 22nd. The 
first yellow patches in Ebns were visible on the 8rd ; Horse Chestnuts, 
Hawthorns, Beech and Oak about the middle of the month; and Birch 
partially changed on the 26th. But the general tone of the foliage through- 
out the country seems to have been still green at the end of the month. 

At Maker the observer remarks, '< This is the first year since I have been 
here (9 years) that the Spanish Chestnut has fiuled to ripen good-sized nuts. 
Even in 1879 there was a good crop, though of small size : this year not one 
that can be eaten.'' 



Notes on the several Species. 

8. Draba verna, English Bicknor : abundant April 14. 

10. Poly gala vulgaris, Isleworth : in flower May 31. 

15. Hypericum pulchrum, Isleworth : in flower July 29. 

17. Trifolium repens. English Bicknor : well out June 4. 

20. Vicia septum. Cullompton : very late date. 

31. Lathyarus pratensia, Cullompton : very late date^ 
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TABLE II. 
Average date of the Flowering of Plants for eaoh year from 1875 to 1881. 



No. and Name of Plant. 



1875. 



1876 



1877. 



1878. 



1879. x88o.jiSi 



70. Oalanihui ruvalu (Snowdrop) 

66. Cojyhu AveUana (&azel) 

2. Banunoxjlus Picabia (Pilewort) 

63. Mereurialit perennia peg's Meronry) .... 

37. TUBSILAGO FaBFABA (Coltsfoot) 

Z5, PotentiUa Fragariastrum (Barren Strawberry) 

9, Viola odorata (Sweet Violet) 

65. Salix eaprea (Great Sallow) 

69. Nareitnu Pteudo-narcUtui (Daffodil) 

64. UlmuB montana ( Wych Elm) 

8. Draha vema (Whitlow Grass) 

I. Anemone nemoboba (Wood Anemone) . . . 

4. Galtha palubtbis (Marsh Marigold) .... 
57. Nepeta Oleehotna (Ground Ivy) 

22. Pbunub spinosa (Blackthorn) 

6z. Pbihula yxbis (Cowslip) 

30. AfUhriteut at/lvettria (Cow Chervil) 

7. Cardamine pratenna (Cackoo-flower) .... 

12. Stdlaria Holostea (Greater Stitohwort) .... 

71. Endymion mUaau (Blae-bell) 

52. Veronica Chamadryt (Germander Speedwell) 
62. PlarUago laneeolata (Bibwort Plantain) . . . 

3 . Bammculut acris (Upright Crowfoot) 

60. Ajuga reptana (Bugle) , 

16. Gbbanium Bobebtianum (Herb Bobert) . . . 

32. Oalium Aparine (Cleayers) 

17. Tbitolxum bepens (Dutch Cloyer) , 

24. Potentilla atuerina (Silver-weed) 

18. Lottu eomiculattu (Bird'tf^foot) 

39. Chrysanthemum Leaeanthemum (Ox-eye) . . . 
46. ffieraciuM PiloseUa (Mouse-ear Hawkweed) 

z I. Lyckni8 Floi-euculi (Bagged Bobin) 

21. Lathyrui pratensie (Meadow VetchUng) . . . , 

5. Papaver Rhaas (Bed Poppy^ 

68. Irit Piend'Ocorut (Yellow Iris) , 

26. Rosa canina (Dog Bose) , 

13. Malva Sylvestbib (Common Mallow) 

59. Stachys eylvatica (Hedge Woundwort) . . . 
28. EpiloHum montanum (Broad Willow-nerb) . 

23. Spircea Ulmaria (Meadow-sweet) , 

42. Centaubea Nioba (Black Knapweed) , 

33. Oaliutn verum (Yellow Bedstraw) , 

44. Carduut arveneii (Field Thistle) 

45. Sonchtu arveneii (Com Sow-Thistle) , 

49. ComroLvuLUB Sepzum (Greater Bindweed) . , 



13 
61 

47 
7* 
46 
48 

75 
81 
69 
64 
87 
95 

ICO 

99 
99 
86 
Z08 
III 
lie 
Z09 
Z18 
119 
127 

"5 
128 
138 
146 
141 

137 
Z41 
137 
154 
145 
156 

^H 
158 

164 
166 

173 
162 
176 
178 
191 
»95 



31 
»4 
57 
69 
62 
60 

50 
70 
61 

64 

60 

81 

74 

9» 

97 

97 

106 

107 

103 

114 

116 

no 

114 

122 

126 

146 

149 

145 

151 

143 

143 

153 

164 

152 

163 

164 

169 

170 

175 
176 
179 
185 
182 
193 
195 



18 
12 
36 
3» 
5» 

ii 
58 
54 

5J 
38 
78 
63 

9' 

67 
87 

96 
8+ 

ZO9 

104 

IZ2 
ZI2 

127 
124 
144 

>54 
15a 
157 
141 

Z56 
167 

z6o 
166 
165 
169 

170 

170 

174 
178 
182 
183 
205 
199 



28 
34 
35 
50 
53 
50 
56 
64 
54 
65 
45 
66 
62 

74 
80 

85 
78 
88 

97 
zos 

89 
113 
zoo 

119 

120 

134 

138 
131 
136 

130 

I3Z 
139 
157 
154 
148 

151 
160 

154 
165 
168 
168 

183 
176 

200 
189 
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80 
66 
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70 
81 

84 
80 

77 

88 

84 
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"7 
no 
1*7 
119 
126 
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122 
131 
137 
139 

H3 
155 
162 

151 
160 

155 

159 
164 
169 

175 
Z69 
178 
180 
176 
176 
188 
189 
Z96 
202 

2X1 
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57 
64 
65 
61 
69 
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76 
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7* 
71 
75 
84 
86 

99 

86 

no 

99 
Z06 

"3 
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"3 
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120 
142 

147 
128 

'43 
137 
136 
Z46 

'53 
167 
162 
162 
168 
160 
163 
176 
'75 
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16: 
16C 

l6l 

I -2 



185 I'i 

183 

ZOO 

194 



IS9 
lis 



25. 

26. 
27. 
29. 
32. 



35. 
37. 

42. 



PotentiUa Fragarioitrum. Trusham: by June 1. Marlborough: flower 

from November 29, 1880. 
Bosa canina. English Bicknor : ftill bloom June 14. 
EpUobium hirsutum. Westward Ho : very early specimen June 30. 
Angelica sylvestrie, Geldeston : central umbel in seed by August 29. 
Galium Aparine. English Bicknor : plentiful June 12. Geldeston : fully 

out by May 25. 
Galium verum. Westward Ho : at the sand hills June 8, — ^not general!/ 

out June 28. 
Scabioea succisa. Geldeston : evidently fully out by September 30. 
TuseHago Far/ara. English Bicknor : plentiful March 9 (in sheltered 

aspect). 
Centaurea nijgra^ Westward Ho : very early specimen June 13, most in 
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46. 
48. 

51. 
52. 
53. 

54. 

55. 

56. 
58. 

59. 
61. 

62. 

64. 

65. 
66. 



69. 
70. 



bud July 1. English Bicknor : one specimen June 8, no appearance 
of more buds. 

Hieradum Pilosella, English Bicknor : plentiful June 7. 

Gentiana campeetris. Marlborough: full flower (about 10 days) September 29. 

Pedicularis sylvatica, English Bicknor : well out May 10. 

Veronica ChanuBdrys, English Bicknor : well out April 27. 

Vemonica hederifotia, Marlborough : flowers from October 6, 1880. Mal- 
vern abundant March 12. 

Meniha Aquatica. English Bicknor : full bloom August 20 (several fidly 
out). 

Thymus SerpyUum, En^ish Bicknor : well out June 27. 

Pnmella vulgaris. English Bicknor : well out June 12. 

Galeopsis Tetrahit. Salisbury: several flowers in seed, and secondary 
branches in flower July 23. 

Staehys sylvatica. English Bicknor : plentiful June 8. 

Primula veris. English Bicknor : well out April 14 (in a sheltered 
spot). 

Plantago lanceolata. English Bicknor : several in flower May 3. 

Ulmus m^mtana, Strathfield Turgiss : '^ elm " in flower April 1. Hatton : 
elm in full flower April 12. 

Salix caprea. Westward Ho : March 16, posBihlj salix cinerea. Strathfleld 
Turgiss : in flower March 7. 

Corylus AvsUana, Salisbury : December 31, 1880, many out, male and 
female. Strathfield Turgiss : well out February 5. Ware : barely out 
Februa^ 13. English Bicknor : abundant March 6. 

Narcissus Pseudo-narcissus. Trusham : opened in water March 5. Isle- 
worth : in flower March 29. Ware : double var. 

Galanthus nivalis. Ware : double var. 



Foliation Eetttbn, Islbwobth, 1881. 

The dates of foliation of the trees observed in the neighbourhood of Isleworih 
in the year 1881 were on the whole later than those of 1880, and earlier 
than those of 1879, both as regards the commencement and the establish- 
ment of leafage, with the exception of the Ash, of which the leafage was 
rather earlier than that of 1880, and much earlier than that of 1879. 

The following table gives the date of the first bursting of the buds ; 
appearance of young leaves; leafage in sufficient amount to appear as 
sprinkled over the trees, and of leafage first seen to be fairly established in 
natural amount, though not yet full sized. The same trees are noticed as 
have been observed in previous years. 



Tree. 


Buds 
Bursting. 


Young 
Leaves. 


Sprinkled. 


In Leaf. 


Horse Chestnut 

Sycamore 


Aprils 

March ic 

May I 

April 27 

April 14 

May I 
April 14 


April 12 

April 5 

Mays 

Mays 

AprU 18 


April 14 
April 15 
April 12 
May 13 
May 12 
April 27 
April i8 
Mays 
May I 


May 8 

April 27 
May 20 
May 20 
May 20 
Mays 
May 20 
May 20 


Hawthorn 


Ash 


Oak 


Elm 

Birch 


Beech 


Lime .••....t**.. , 
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Horse Chestniit leaf buds first began to open on April 6th, on one tree ; 
the leafage progressed very slowly just before the 27th, when it was checked 
by cold, the readings of the Tninimtim thermometer from the 21st to the 28rd 
rangmg between 27°*0 and 80°'8, and (as in 1878) the foliation was observed 
to be rather less forward on the ordinary state of ground near Isleworth, 
than on trees quite close to the Thames. The flowering and the developed 
leafage of the Horse Chestnats was luxuriant and healthy. 

The only Sycamores that are observable are in such unnatural localities, 
from being in damp spots where they are much overhung or in full glare of 
reflected heat from the high road, that fair observations can hardly be taken ; 
the instance given is of trees in both situations which were sprinkled with 
leafage about a third to half sized on April 15th, but on some other specimens 
the buds were only bursting and a small quantity of leafage beginning to ex- 
pand on the 18th. Sycamore trees might be considered as in leaf on May 
20th, in some cases. Hawthorn advanced slowly, but remarkably evenly, from 
the first leaf -buds, opening very slightly on March 15th, to a sprinkling of 
leafage about half an inch in length (without the footstalk) on April 12thy 
and to leafage on the 27th. 

Ash trees were remarkably early ; the first commencement of opening of 
the leaf-buds was observable on May 1st, and on the 20th the trees were in 
light leaf, the amount of advance of foliage noticeable in diflerent localities 
on that day varying similarly with that of Oaks growing in the same circum- 
stances, both kinds of trees being sometimes in light leafage, sometimes only 
sprinkled. 

The Oak buds began to burst on April 18th and 27th, but on so very few 
trees that this could not be considered as fairly begun tiU May 1st, and the 
trees on the 12th were from lightly sprinkled with leafage just out of the 
bud to sprinkled with leaves grown to about a quarter of their natural size, 
and by the 20th light leafage was established. 

The Elm hedges began to open their buds on April 5th, some days before 
those on the lower boughs of the trees, which I have taken the observation 
from in preference, the hedge growths not being in natural circumstance. 
The bursting of the buds on the trees began on April 14th, and the progress 
of foliation (as usual with this tree) spreading gradually upwards, the trees 
were decidedly sprinkled near the ground, and of a faint green tint all over, 
on April 27th, and in leaf on May 20th. The leafage, however, did not gain 
the true deep summer tint until (after thunder and heavy rain on May 28th, 
with some slight amount of rain just before) it turned very rapidly to a deep 
green. 

The first leaves on the Burch were observable on April 15th, and the trees 
were in light leafage on May 8th. 

On the Beech the first commencement of leafage was sudden, many buds 
were bursting, and a small quantity of leaves in their first stages also appeared 
on May 1st, and on the 20th the trees were in leaf. 

Lime buds began to open on April 14th, the tre^s were sprinkled on May 
1st. in leaf but not thickly so on the 20th, 
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Five Unds of the trees noticed were observable as ^' in leaf *' on the above 
date, May 20th ; Beech, Lime, and Elm being in about the same state of 
foliation, and also the earliest Oak and Ash trees advanced to the same 
amount, this development of foliage following on days with occasional rain- 
fall from the 15th to the 19th. The leafage was observable in the early 
summer for the slowness with which it gained its full colour, in the case of 
the Elm it gained the true tint after heavy rain on May 29th. Afterwards it 
was plentiful, and of good size and colour, excepting that of the Oaks, which 
was much ii^jured by Lepidopterous Caterpillars, of which some were of 
Tortrix viridana. 



Obsebvations on the Tbip fbom Islewobth to Heading, Mat 24th, 
1881. By Miss E. A. Obmebod, P.M.S. 

The trees observed this year on May 24th, on each side of the railway line 
from Isleworth to Beading, were for the most part either sprinkled with the 
commencement of leafage, or in light leaf. The foliation was in about the 
same state of advance as at the same date in 1880, and in some cases rather 
earlier, especially in regard to the leafage of the Ash, which was sprinkled on 
trees in the neighbourhood of Feltham, Ashford and Virginia Water, and 
well sprinkled near Wokingham. 

Elm leafage was well established, though not folly coloured. 

Oak was generally either sprinkled or in light leafage, excepting between 
Ascot and Bracknell, where the lower boughs had small amount of foliage, 
and also between Bracknell and Wokingham ; but whether the bareness of 
the trees was from late foliation, or was the work of caterpillars, could not 
be ascertained in passing, but conjecturally the insect injuiy was the cause, 
as the Oak leafage is not markedly developed first at. the upper part of the 
tree. 

The shoots of the Spruce Fir near Egham were in very bad condition, 
but good near Beading. 

Larch was in fine leafage, and Scotch Fir in good shoot near Ascot and 
Bracknell. 

Leafage was for the most part healthy, and comparison of the details, 
shows the foliation (or shoot, as the case may be) of the Beech, Birch, Larch, 
and Pine to have been best in the district of which Ascot is the centre, and 
of the other trees the foliation was for the most part rather earlier on the 
Beading than on the Isleworth side of Ascot, excepting in the case of Horse 
Chestnuts, which were not noticeable to any extent after passing westwards 
from Sunningdale. 

€k)rse was so severely injured by the cold of last winter, that the large 
extent of discoloured bushes gave the appearance, (excepting from the stems 
being brown and not completely blackened), of the patches having been 
burned; this was especially noticeable on Hounslow Heath. 

Hawthorn blossom was luxuriant, and the *' first flowers " of the Pink 
variety were observable between Egham and Staines. 
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Buttercaps were also in splendid blossom in the meadows ; the Chervil, 
Ox Eye Daisies, Blue Bells, or Wild Hyacinth, Large Water Bannncnlus or 
Meadow Bolts were in flower. The Scotch Fir was showing blossom, and 
the common Bracken Fern was in shoot ; the amount of blossom was great- 
est towards Beading. 

As far as the passing glance could show, the com throughout the distance 
(excepting between Virginia Water and Egham, where some was good,) was 
usually rather poor, as if needing rain, the Clover and Peas sometimes good. 



Entomolooioal Bspobt 1881. By Miss E. A. Obmbbod, F.M.S. 

This year has been remarkable for a large amount of Insect presence. Some 
species that usually appear in moderate numbers have been unusually 
plentiful, and others that are rarely seen have been observed in iigurions 
numbers ; bnt no system of extended observation having been yet arranged 
for the guidance of contributors, we have no mention of these important 
attacks from the phonological observers, excepting a few notes of interest 
from Great Cotes and Marlborough, the other contributions being mainly 
records of appearance of nine of the ten species on the selected Ust. 

The Turnip Flea Beetle (commonly known as the '' Fly "), which was one 
great visitation of the season, is noted at Marlborough in May, as having 
completely cleared off three successive sowings of various kinds of Cabbage ; 
and larger growths (such as Cabbage and Broccoli 6 inches high) were 
destroyed when planted out. 

At Great Cotes the weather of July is noted as hot and dry, and the 
ravages of the Turnip Beetle as excessive in the lowlands in North Lincoln- 
shire, and continuing unabated into the second week in August, consequently 
Turnips in the lowlands were almost a failure. On the *^ Wolds " the reverse 
was the case, there was Uttle presence of ** Fly," and a full crop of Turnips. 

The Mangold crop is mentioned also at Great Cotes, as being in great 
part destroyed by the grub ( ? of Anthomyia Beta), and many Bean crops quite 
destroyed by Aphides, several days in the month having been especially 
favourable to the development of this insect, — excessive heat by day, alter- 
nating with slight frosts at night. 

Various kinds of Saw Flies were destructive near Marlborough. The 
Caterpillar of the Gooseberry Saw Fly is noted as injurious in May ; on June 
15th sprays were forwarded from Ogboume Maizey, loaded with enormous 
quantities of Caterpillars of Pine Saw Fly, then doing much injury to Pine 
trees ; and later in the year the very unusual circumstance of Saw Fly 
Caterpillar attack on wheat was noticed in a field in the same district. 

At Colwyn Bay, Queen wasps were so numerous that on June 6th, 125 
are recorded as having been killed in the space of an hour and a half on the 
blossoms of Ootoneaster Microphylla ; these it is noted were in the following 
proportion to the hundred: of the ground wasps, Vespa vulgarian 8; v. 
Oermanicaf 15 ; V. tufa (commonly less plentiful than the preceding), 65 ; of 
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ihe taree wasps : F. sylvestriSf 7 ; and V, Britannica {Norvegica, Smith) 10 ; 
and mention is made of 2 specimens of Vespa arhorea^ a species of exceedingly 
rare appearance in England, being killed afterwards ; — ^the list thus com- 
prising all oar Vespida excepting the Hornet, Vespa Crahro. 

Mr. B. Service of Maxwelltown draws attention to the great abundance of 
Wasps in May, when the large females were as abundant as the workers are 
commonly in an August day, the temperature being for three weeks during 
May unusually high, with clear sunny days. With the change of the 
weather to cold, damp, sunless days during June and July the Wasps dis- 
appeared and as many as 50 workers were not observed during the season up 
to the date of communication, August 9th. The observer, who is well 
qualified to form an opinion, is inclined to think the females were abortive. 

The small White Cabbage Butterfly was very abundant during May at 
Great Cotes, but specimens of the large White were not seen until June 19th, 
and this kind was extremely scarce there throughout the season. At 
Isleworth the small Whites were seen on April Idth, and were unusually 
plentiful during the summer. 

The foliage of the Oaks was badly injured by Caterpillars in various 
places between Isleworth and Beading on May 24th, and the Oaks round 
Isleworth were ii^ured throughout the season by various species of 
Lepidopterous Caterpillars, the common Leaf-roller, Tortruc viridana, being 
one, and much injury to Oak leafage was also recorded in the neighbourhood 
of Marlborough. 

The remainder of the notes of the phenological observers refer mainly to 
dates of appearance, and are given in corresponding sequence under the name 
of the insect referred to, where sufficient observations have been sent in to 
make them of possible value for comparison. 

No. 72. Common Cockchafer, Mehlontha vulgaris, Strathfield Turgiss, 
April 6 ; Malvern and Totnes, May 22 ; Harpenden, May 23 ; Bradenham 
(Cockchafer), May 24 ; Belton, May 81 ; Isleworth, June 8. 

78. Summer Cockchafer, Ehizotrogus solstitialis. No records. 

74. Honey Bee, Apis mellifica, Odsey, January 81 ; Totnes, February 
16 ; Ware, February 28 ; Strathfield Turgiss, March 2 ; Bradenham, Bun- 
tingford, Harpenden and Hertford, March 5 ; and second record at Ware also 
March 6 ; Belton, Cardington, Hatton and Throcking, March 6 ; Great Cotes, 
March 11 ; Salisbury, March 14 (? earliest) ; Parbold, April 14. (The 
Honey Bee is noted as still out in the autumn of 1880 at Trusham, on 
November .6, 8, and at Hatton on November 14). 

76, Large White Cabbage Butterfly, Pieris Brassica, Ware, April 1 ; 
Harpenden, April 6 ; Hertford, April 7 ; Watford, April 15 ; Bushey, April 
16 ; Redbum Bury, April 25 ; Salisbury, May 8 ; Strathfield Turgiss, May 
9 ; St. Albans, May 11 ; Great Cotes, June 19. 

76. Small White Cabbage Butterfly, Pieris Bapm, Kimpton, March 16 ; 
Babbacombe, March 18 ; Totnes, March 28 ; Downside College, March 80 ; 
Cardington and Hertford, April 8 ; Bradenham, Malvern, Bedbum Bury, 
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Ware, and Watford, April 10 ; Ideworth, April 13 ; Hatton, Salisbury and 
Strathfield Turgiss, April 14 ; Trusham, April 16 ; Throcking and West 
Denbigh, April 17 ; Maker, April 20 ; Great Cotes, April 26 ; Belton, April 
26 ; Harpenden, May 28. 

77. Meadow Brown Butterfly, Epinephile Janira, Hertford, May 24 ; 
Belton, June 2 ; Strathfield Turgiss, June 11 ; Colwyn Bay and Totnes, 
June 12 ; Malvern, June 22 ; Great Cotes, June 28 ; Isleworth, June 26 ; 
Babbaoombe, July 14. 

78. St. Mark's Fly, Bibio Marci. Watford, April 80. 

79. Winter Gnat, Trichocera hiemaUs. Watford, January 1 ; Trusham, 
January 6, 8, &o. ; Burton-on-Trent, January 29 ; Isleworth, January 81 ; 
Hatton, March 6. 

Brimstone Butterfly, Gonopteryx Rhamni, Strathfield Turgiss and Throck- 
ing, March 11 ; Bradenham, Hoddesden and Yeovil, March 16 ; Isleworth, 
May 7 ; Hatton, May 8. 

Orange-tip Butterfly, Euchloe Cardamines. Trusham, March 16 ; Yeovil, 
April 28 ; Bradenham, May 7 ; Strathfield Turgiss, May 10 ; Hatton, May 
11 ; Great Cotes, May 21 ; Hertford, May 24 ; Salisbury, May 31. 

Small Tortoise-Shell Butterfly, Vanessa Urtica, Downside^College, March 
7 ; Throcking, March 11 ; Bradenham and Yeovil, March 16 ; Isleworth, 
May 7. 

The returns sent in from the country at large, accompanied in all doubtful 
cases by specimens, show that the great attack of this season has been that 
of Turnip Flea Beetle, commonly known as Turnip Fly, an insect which has 
been shown by the agricultural returns of many years to be most destructive 
in seasons of heat and drought. Notes sent in by Mr. Robert Service, of 
Mazwelltown, mention that in the Counties of Dumfries and Kircudbright the 
breadth of land in Turnips amounted in 1880 (according to the Government 
Book of Agricultural Betums) to 34,172 acres; of this, at a low estimate, 
80,000 acres required to be sown a second time this year, which, according to 
the average price of seed and quantity used per acre, would amount to a loss 
of £4,600 in the article of seed alone irrespective of all other expenses, and 
gives some suggestion of the enormous loss that has been incurred this year. 

Two kinds of Weevils, rarely very destructive, have also been at work. 

The Ceutorhynchtis cyanipmnis was as injurious as the ** Fly " to Turnips 
in the district of Hawick until rain gave the plants a start, and in Caithness 
the Ceutorhynchris contractus was very injurious. More moisture has been 
needed for this crop, and, failing it, the growth was not enough to counter- 
balance the damage from pests. 

Celery Fly, which has been very injurious for some years in the neighbour- 
hood of Isleworth, has been little noticed this season. The weather during 
thQ early part of the growth was hot and dry, conjecturally not suitable for 
development of this Fly ; and afterwards, coincidently with much rainfall, the 
crop grew with great vigour and rapidity. 

Mangold Fly, Anthomyia Beta, which first appeared in large amount last 
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season, has held its ground and is spreading ; and the OscinU fritf a most 
destructiye Fly, was noticed in great numbers in Dorsetshire, and severe 
injury occasioned to young wheat near Tewkesbury by one corresponding in 
habits in its larva stage. Various kinds of Saw Flies have also been very 
injurious. The common Gooseberry Saw Fly, a pest which is always, and quite 
unnecessarily, present, appeared unusually early in the spring, and was bad in 
many places. A species of Saw-Fly, as yet undescribed, but apparently a 
DoleruSf appeared in large numbers on grass at Bochdale in Lancashire, and 
attacks of other kinds on Wheat, Pine and Oak have been reported. 

The Antler Moth Caterpillars repeated their attacks of last year, and were 
clearing off fields of grass in Lancashire early in July, and throughout the 
season the foliage of Oaks has been ravaged in various places by the cater- 
pillars of various moths — ^in some cases the well-known Tortrix viriduna. 

In Kent and Hants, the Hop Frog Fly, the Euacanihus interruptus, 
caused much damage, and besides other attacks, a new enemy to Potatoes 
appeared at Tullamore, in the King's County, where the caterpillar of a 
species of moth (apparently nearly allied to the common Turnip Moth) bored 
up the inside of the stems, causing the deaths of many plants. 

The methods of prevention simply by agricultural treatment would be out 
of place here, but it may be allowed just to point to the main attacks of the 
three last years being either in coincidence with deficient or excessive rain- 
fall, or influenced by it, the great attack of this year being, as it often is, 
in coincidence with heat and drought, and one which (by preserving 
moisture in the soil at sowing time time, &c.) it has been found to lie within 
our power to diminish. The great attack of last year — ^that of the TipiUa 
garva, commonly known as Daddy Longlegs' grubs — ^is equally well known 
both to agriculturists and entomologists to follow, as it did then, on excess of 
ramfall, partly because the damp and the conditions of plant growth induced 
by it suits the insects, partly because the land cannot be thoroughly cul- 
tivated in these circumstances. 

A year farther back (in 1879), when the vast flight of the Silver Y Moth, 
Piwda Gamma, swept from the first point of observation on the North-west 
of Africa, between April 15th and 20th, and after crossing Spain and Italy 
spread through Germany and France, and reached our southern shore on 
June 10th, rain again acted powerfully, as recorded by Mr. Fitch, near 
Maldon, Essex, where the caterpillars were destroyed in enormous quantities 
during August by the great amount of rain before they had time to effect 
serious damage. 

Similar observations are recorded more or less completely regarding 
effect of rainM in its various phases of— too little ; too much ; and sudden 
downpour after drought: and if we could procure such records from 
observers, it might possibly lead to better regulation of the rain stores 
than to permit the alternate excesses. 

Turnip Fly accompanies heat and drought or follows on these conditions, 
imd how far it was influenced by preceding meteorological states, or was 
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affected by changes in the weather acting on the amount of propagation or 
indirectly by alteration of the suitableness of its food, would be desirable 
information. 

Daddy Longlegs, or Crane Fly, is almost certainly a follower of excessive 
and prolonged rainfall. Notes of its relative amount of appearance in damp 
and shady, and dry and sunny spots, close by each other ; reduction of its 
appearance by draining, &c., would be useful. 

Wheat Midge depends very much for its power of harming us on the date 
of flowering of the wheat ; if the Midge is out before flowering time, or its 
appearance is delayed till the embryo grain is too hard to suit the young 
larvsB, the crop is safe. This is worked practically in American and Cana- 
dian experiments, and two or three instances of it occurred here in 1879. 

Onion Fly. Amount in different districts, with details. 

Beet Fly has newly settled as a really injurious insect, and any observa- 
tions as to its being checked by rain, which would set a vigorous flow of sap 
at work in the leafage, or any notes as to weather effects, would be desirable. 

Celery Fly. — ^This conjecturally (from a few personal observations) depends 
much on weather. . This year, after great heat in one district and checked 
growth, as soon as heavy rain set in the Celery grew rapidly and was little 
injured. If we could learn whether the heat and drought was unfavourable 
to hatching the Fly, or the excessive rainfall afterwards checked the insect 
by establishing a luxuriant juicy growth, such as is known to be often un- 
fiavourable to insect life, it would be good information. 

Apple Weevil is particularly injurious to the buds in dull cloudy springs. 
The insect only lays in them whilst the petals are still folded, so that in 
sunny weather when the blooms open fast little damage occurs. This damp 
and shady state is produced artificially by overcrowding orchards, and any 
observations as to amount of presence and reasons would be useful. 

Gooseberry Caterpillar. — ^Date of appearance in spring, &c. 



Bepobt on the Obnithologioal Obsebvations, 1881. By John Cobdeaux. 
Obsbbvations have been received from 46 stations : 44 in England, 1 
(Gresford) in North Wales, and 1 (Waterford) in Ireland. 

In 1878, 21 stations sent in reports ; in 1879, 25 ; in 1880, 82 ; and in 
1881, 46. This shows a satisfactory and steady increase. 

f'or the convenience of the reader the results are this year first given in 
a tabulated form, and the remarks upon the same separately. They are 
divided, as in previous years, under the different headings of Song, Migration, 
Nesting, and, from the number of observations sent in, have been strictly 
confined to the list of birds as scheduled in the *' Instructions '* issued by the 
Council of the Society. 

The Hertfordshire stations, such as are within a comparatively circumscribed 
area, namely, Hertford, Ware, Hailey Hall, Harpenden,Throcking, Hoddesdon, 
St. Albans, and Kimpton, are treated as one station, and are represented in 
the report by Hertford. 
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In each case the average of these eight stations has been taken as denoting 
the earliest song, arriva!, or nesting of birds. 

Song. 

80. Strix aluco (Brown Owl). Was heard hooting at Sparham on January 
2, and again on March 20 ; the male hooting and female answering. At 
Hertford (St. Albans) on^ March 4, and at Harpenden, in the same district, 
on March 10. 

82. TurduLB mtudcm (Song Thrash). Taking the average of 15 stations 
the song of the Thrush was heard for the first time on February 6. In 1880, 
it was January 29, and in 1879, February 4. This year the earliest 
stations were Odsey, Belton and Great Cotes, on January 2, 8 and 4 
respectively, all stations in eastern districts; latest at Addington, on 
March 4. 

At Bradenham the Thrush was heard singing on December 2, 8 and 4, 1880, 
and at Cardington from November 1880 to March 1881 whenever the ther- 
mometer rose above 40°. At Great Cotes, in 1881, the Thrush was singing 
up to the middle of December. In Lincolnshire the Thrush has suffered 
greatly by the severity of recent winters ; in the parish of Great Cotes, 
2,600 acres, I have this year only known of one pair ; and the observer at 
Belton, Miss F. H. Woolward, remarks, "In this neighbourhood, where 
last year there were scores, it is quite a rare thing to see or hear one at all.** 
It will be years before the Thrushes in our Eastern Counties recover their 
former numbers. 

84. DanUas lusdnia (Nightingale). At fifteen stations (excluding Harp- 
enden, in Hertfordshire) the first song of the Nightingale was heard on April 
28. In 1880 it was April 21, and in 1879, April 27. It is reported as heard 
at Harpenden on March 16, or 88 days earlier than the average of fifteen 
stations. The observer, Mr. T. J. Willis, says, " This is unusually early for 
the Nightingale, and, being in some doubt about the matter, I mentioned the 
fact to Mr. Brown, of Laburnum Cottage, Harpenden, and he said there was 
no mistake, for he had himself heard it every night for a week close to his 
own house. However, since this week of March 16 it has not been heard 
again.'* 

Was first heard at the south-eastern stations and gradually extending west- 
ward and northward as in previous years. The latest dates are Great Cotes 
and Hatton, Lincolnshire, both on May 5. 

86. Fhylloscopus trochilus (Willow Wren). The average date of the first 
song was April 8, against April 14 in 1880, and about April 19 in 1879. 
Earliest date. Downside (Bath), March 12 ; latest at Great Cotes, April 16. 
The Willow Wren arrives very regularly each year about the second week in 
April, rarely varying more than a few days ; the song is not always heard on 
its first arrival, much depending on the state of the weather and temperature. 

87. Phylloifcopu8[collybita{CYnS'Chaff). The monotonous note, song it can 
hardly be called, of the Chiff- Chaff was heard at ten stations on the average 
of about March 24. The earliest was Sparham, on March 15; latest at 
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Cardington and Maker, on April 10 and 12. About four days later than in 
1880. 

88. Alauda arvenm (Skylark). Taking the average of 17 stations the 
Lark was heard singing first on February 20 ; in 1880, it was January 20 ; 
1879, February 10 ; and in 1878, January 20 ; showing a large variation 
from year to year, and undoubtedly dependent on the prevailing temperature 
of each special season. Was this year much earlier in the eastern than 
the western stations. 

At Hatton, in 1880, was last heard on November 14 ; in 1879, at the same 
station, on November 18. 

89. FnngiUa Calebs {ChsiBanch), Average date of first song was on February 
20. The same day the Lark commenced singing, the same causes probably 
inducing both these species to burst into song simultaneously. Earliest date, 
Totnes, February 2. Latest at Addington, on March 10. Miss F. H. Woolward 
(Belton) says, '* The number of Chaffinches here this year is unusually large; 
hundreds are to be seen about the end of March, and nests are now (May 24) 
very numerous." 

91. GucuL%i$ eanoriLs (Cuckoo). The average date of the first call of the 
Cuckoo is April 21, at 26 stations. Li 1880, also April 21 ; 1879, April 19 ; 
1878, April 18. Earliest at Hertford, April 4. Latest at Geldeston* and 
Bparham, April 80, and May 1 ; and Colwyn Bay, May 1. Except these 
latter all the occurrences are in April, verifying the old adage, " in April 
come he will.'' The state of the weather and temperature appear to have 
little to do with the appearance of the Cuckoo. 

94. CoUimba Turtur (Turtle Dove). Average time of arrival April 80, 
which is much earlier than in the preceding year. 

Migration. 

81. Musdeapa grisola (Fly-Catcher). The average time of arrival of 
this, one of the latest of our summer immigrants, was May 18; in 1880, May 
24; and in 1879, May 19. Very susceptible to sudden changes in the 
weather and temperature ; is latest in arrival in cold backward springs. 

i38. TurduB pilaris (Fieldfare). There are not sufficient data from which 
any reliable deductions can be drawn. In 1880 Fieldfares were seen at 
Farley first on November 24, and at Hatton, Lincolnshire, on November 80. 
On the east coast of England, in the autumn of 1880, Fieldfares were seen 
on their migration first near Norwich, on September 9, and last at Teesmouth 
(Durham), November 27 ; the immigration covering eighty days. 

85. Saxicola (Enanthe (Wheatear). April 11, a very late average, but 
not later than the observations on migration on the east coast of England 
show in the spring of 1881. 

92. Hirundo rustiea (Swallow). The average of 28 stations shows the 
Swallow to have arrived on April 17, against April 19 in 1880, and April 18 
in 1879. The earliest stations this year are Hertford, on April 8 ; Bradenham, 

* Was Been at Sparham on April 26. 
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April 8 ; and Babbaeombe, Devon (now for the fourth year), the latest} 
April 26. 

Swallows and Martins have been observed daring the past antmnn on the 
Boath-eastem and southern coasts of England, in certain localities, quite np 
to the end of November. 

98. Cypsslua apus (Swift). Average time of arrival at 15 stations May 
11, against May 16 in 1880, and May 11 in 1879. 

Earliest at Bridgetown (Totnes), on May 1, and the same day at Salisbnry. 
Wiltshire has made the earliest retoms for the Swift for the last fonr years. 

96. Scolopax rusticola (Woodcock). First seen at Great Cotes, on Sep- 
tember 8, a pair, fresh in from the sea. Since this time have come across 
very irregnlarly, as noted at various stations on the east coast, quite np to 
the end of November, and not in those great flights or " rushes " which are 
characteristic of their ordinary immigration. 

Nesting. 

82. Turdus muHcus (Song Thrush). Not sufficient data for any reliable 
deductions ; it may be taken for granted, however, that in the earliest and 
mildest springs the date of the Thrush's nesting will always be earlier than 
in opposite seasons and low temperature. 

95. Perdix dnerea (Partridge). The observations under this species show 
very variable results, and no conclusions can be drawn. In North Lincoln- 
shire I have observed that the state of the weather has everything to do with 
the pairing of the partridges. In fine open winters they are paired before 
the close of the shooting season, and in opposite seasons will remain in coveys 
till the end of February and later. 



DISCUSSION. 

Mb. Mawlet said that he did not know of any other British plant on which 
the cumulative effects of recent winters could be so plainly traced this year as 
the common Bramble (Ruhusfruticosui). His attention had been directed to 
this plant early in spring, and since then he had taken particular care to notice 
the appearance of the Blackberry bushes in the hedges and elsewhere wherever 
he went, and in almost every instance had found a large number of dead stems, 
and a very small proportion of live ones, and these generally of but feeble 
growth. In some cases many of the plants had been killed outright. Even in 
sheltered spots on the south coast, and in the Isle of Wight itself, he had here 
and there come across plants which had been very severely crippled. The 
large amount of injury thus shown was not, he considered, due to t^e severity 
of the winters alone, but to the backward summers and cold autumns as well, 
which had of late so frequently preceded them, and thus contributed their share 
by preventing the perfect ripening of the new growths. This would be better 
understood when he stated that it was the habit of the Bramble to throw up 
strong shoots from the base, which became matured and bore leaves one year and 
flowers and finiit the next, and that it is invariably the best ripened stems 
which in times of extreme cold are the least injured. It was, therefore, no 
wonder that after these unfavom-able conditions had been three times repeated, 
there should, even in an autumn when all other berries were so surprisinglv 
abundant, be comparatively few Blackberries. Indeed, if the seasons were to 
continue equally unfavourable for a few more years, he doubted much whether 
at the end of that tune there would be many Blackberry bushes left in the 
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PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

NOVEMBEB 16th, 1881. 

Ordinary Meeting. 

Geoboe James Btmons, F.R.S., President, in the Chair. 

James Aitken, J.P., Union Bank of Scotland, Braemar, N.B. ; 
Thomas ARMSTRONa, F.R.M.S., Highfield Bank, Urmston, near Manchester ; 
J. Spencer Balfour, M.P., Wellesley House, Croydon ; 
Surgeon-Major William Black, F.R.C.S.E., 2 George Square, Edinburgh ; 
Samuel Richard Bosanquet, J.P., Dingestow Court, Monmouth ; 
Lieut.-Col. Lewis Mansergh Buchanan, Edenfel, Omagh, Co. Tyrone ; 
Henry Davey, M.Inst.C.E., Rupert Lodge, Grove Road, Headingley, Leeds ; 
William Henry Dines, B.A., Corpus Christi College, Cambridge ; 
Thomas Farmer, 301 Smithdown Road, Liverpool ; 
Sergeant Alexander Fraser, Roy Bridge, Inverness-shire ; 
Rev. Edwin Hammonds, St. John's College, Battersea, S.W. ; 
John Hill, M.Inst.C.E., Ennis, Co. Clare ; 
Richard Nicholas Howard, J.R.Greenhill House, Wwnouth ; 
Thomas Kilham, F.R.G.S., Newton House, Tunbridge Wells ; 
John Rickman Knight, 64 Stanhope Gardens, Queen's Gate, S.W. ; 
Sampson Low, Junr., B.A., 4 Great James Street, Bedford Row, W.C. ; 
Henry Bean Mackeson, F.G.S., Hillside House, Hythe ; 
Alexander Stewart Malcolm, Tromode, Isle of Man ; 
Arthur William Moore, M.A., J.P., Cronkboume, Douglas, Isle of Man ; 
Prof. HucK) Ohm, B.A., Royal Agricultural College, Cirencester ; 
Rev. John Power, Altamum Vicarage, Launceston ; 
Henry Saxon Snell, F.R.I.B.A., 22 Southampton Buildings, W.C. ; 
Charles Uptqn Tripp, M.A., Grammar School, Burton-on-Trent ; 
Edward Tucker, Junr., Woodlands, Elterwater, Ambleside ; 
Jonah Watkins, The Bank, Llandovery ; 
Rev. Edward Wells, B. A., Flamstead vicarage. Dunstable ; and 
Benjamin Ingham Whitaker, J.P., Hesley Hall, Bawtry, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

" On the Gale which passed across the British Isles, October 13th- 
14th, 1881." By G. J. Symons, F.R.S., President, (p. 1.) 

"History op the Gale of October 13th and 14th, 1881, over the 
Atlantic Ocean, and on the Coasts op the United Kingdom." By 
Charles Harding, F.M.S. (p. 17.) 

"On the Structural Damage caused by the Gale as indicative op 
Wind Force." By J. Wallace Peggs, Assoc.M.Inst.C.E., F.M.S. (p. 29.) 

** On the Meteorology op Mozupferpore, Tirhoot, 1880." By C. N. 
Pearson, F.M.S. (p. 40.) 



December 21st, 1881. 

Ordinary Meeting. 

George James Symons, F.R.S., President, in the Chair. 

Herbert P. Bell, Royal Alfred Observatory, Mauritius ; 
Frederic Bebnabd eTdmonds, 72 Portsdown Road, W, ; 
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Thomas Camebon Evans, Exchequer & Audit Dept., Somerset House, W.C. ; 
Samuel L. Fox, 924 Chestnut Street, Philadelphia, U.8.A. ; 
John James Gilbert, 72 Cambridge Street, The Crescent, Birmingham ; 
Matthew Henby, Warwick Villa, filackheath Rise, Lewisham, S.E. ; 
James Bbaddon McCallum, Borough Hall, Stafford ; 
Joseph Pabby, Municipal Offices, Liverpool ; and 
Beauchamp Chables Wainwbight, Elmhurst, East End, Finchley, 
were balloted for and duly elected Fellows of the Society. 

Mr. J. S. Dyason and Mr. C. Habding were appointed Auditors of the Society's 
Accounts. 

The following Papers were read : — 

« The Rainfall op Chebbapunji, Assam." By Prof. John Eliot, M.A., 
F.M.S. lp.41.) 

"On the Meteobolooy op Cannes, Fbance." By Wiluam Mabcet, 
M.D., F.R.S., F.M.S. (p. 69.) 

" Repobt on the Phenoloqical Obsebyations pob 1881." By the Rev. 
T. a. Pbeston, M.A., F.M.S. (p. 73.) 



RECENT PUBLICATIONS. 

Amebioan Joubnal op Soienob. Vol. XXTTT. January 1882. Svo. 

Contains :— Contributions to Meteorology : being results derived from an 
examination of the observations of the United States Signal Service, and from 
other sources. By E. Loomis. Sixteenth Paper (24 pp.). This paper is devoted 
to the mean annual rainfall for different countries of the globe, and gives a table 
of the annual fall at 713 stations. The author believes the following are the 
principal causes of excessive rainfall : — 1. The meeting of the NE and SE Trade 
Winds, resulting in a great rain-belt surrounding the globe ; 2. The irregular 
barometric depressions of the middle latitudes; 3. Mountain ranges causing 
increased rainfall .on the side from which the prevalent wind proceeds ; 4. Prox- 
imity to the ocean, especially when the prevalent wind comes from the ocean ; 
and 5. Capes and headlands, projecting considerably into the ocean, generally 
receive a greater rainfall than neighbouring districts. The following are some of 
the causes of deficient rainfall : — 1. A nearly uniform direction of the winds 
throughout the year, such as prevails within a portion of the system of the Trade 
Winds, especially in mid-ocean, and to some extentover the continents ; 2. The 
prevalent wind, having passed over a ran^e of elevated mountains, descends upon 
the leeward side ; 3. Kan^es of mountains so situated as to obstruct the tree 
movement of the surface winds toward a central region ; 4. Remoteness from the 
ocean meaeured in the direction from which the prevalent wind proceeds ; and 5. 
High latitude. Prof. Loomis appends a map showing the distribution of mean 
annual rainfall over the greater part of the globe. 

Annali della Meteoboloqia. Parte I. 4to. 1881. 

Contains : — Andamento diumo e annuale della Stato del Cielo, del Prof. D. 
Ragona r28 pp. and one plate.) This is a discussion of the daily and annual 
amount ot cloud at Modena during the period 1865-80. 

Annuaibu de la SooubT^ M]&T]fcoBOLooiQX7E DB Fbanoe. 29me Ann^e, 1881. 
ler Trimestre. Second fascicule. 4to. 1881. 
Contains : — Observations m^t6orolodque8 faites au Sahare en Janvier, f6vrier, 
mars et avril 1880, par M. G. Rolland (18 pp.)— Notice sur le dimat du Gabon, 
par Dr. A. Borius (9 pp.) — Le magn§tisme et ses rapports avec la prevision da 
temps, par M. Descroix (3 pp.) 
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AimuAL Eepobt of the Botal AiiFBSD Obsebvatobt, MaubitiuSi fob the 
Ybab 1880. By C. Meldbum, LL.D., F.R.S., Director. 89 pp. 
Folio. 1881. 

A 'persistent deficit in the rainfall' is noticed as a distinctive and im- 
portant feature of the weather of the year. It appears that the rains 
showed a decrease of 34 per cent as compared with the average of the preceding 
ten ;^ear8 ; bat it is presumed that this may be chiefly ascribed to the absence of 
hurricanes and storms from this part of the Indian Ocean, rather than to any 
-cause connected with the island itself. Dr. Meldrum makes some valuable 
remarks on the relation of the rainfall to fever mortality and sugar cultivation^ 

Bbief Seetoh of the Meteoboloqt of the Bombat Pbesidency in 1880. 

By F. Chambebs, Meteorological Reporter for Western India. 4to. 

19 pp. and 8 plates. 1881. 
The meteorology of the year 1880 was characterised by several strongly 
marked deviations from the climatic conditions of an average year. Of these 
the most noteworthy were, a general rise of abnormal barometric pressure from 
Hie earlier to the later months of the year, an abrupt and unusually early com- 
mencement of the hot season, a general deficiency of rain in August, and a large 
excess in September. These variations of the rainfall were in general accordance 
with the usual rule that the rainfall is deficient when the barometer is above the 
normal height, excessive when the barometric reading is lower than usual ; and 
they thus confirm the conclusions drawn from the observations of previous years. 
The closeness with which this rule (in connection with others) is observed, not 
only with regard to the total rainfall of a month, but also with regard to the 
general rainfall of a district on individual days, and the practicability of obtaining 
such telegraphic information from distant stations as will enable the character of 
Impending barometric movements to be foreseen, holds out a hope that the time 
is not far distant when it will be possible to frame daily and monthly forecasts of 
the general character of the coming rainfall. 

Cape of Good Hope. Bepobt of the Meteoeologioal Commission fob the 

Yeab 1880. Presented to both Houses of Parliament by Command of 

His Excellency the Governor. 1881. 85 pp. Folio. 

This report contains the results of the meteorological observations made under 

the direction of the commission at 24 stations ; and ridnfall returns from 119 

stations. In December 1879 the Secretary started on a tour of inspection ; and 

the results of his examination are given in the Report. 

Eighth Annual Bepobt of the Seobetaby of the State Boabd of Health 
of the State of Mighioan, for the Fiscal Year ending September 80, 
1880. 696 pp. 4to. 1881. 
Among other papers this contains : — Air-moistening, by J. K. Allen (3 pp.V-*- 

Ozone in Nature, its Relations and Influences, by John Mulvany, M.D. (6 pp.).-^ 

Relative to Atmospheric Ozone, and the best methods for its observation, by A. W. 

Nicholson, M.D. (16 pp.). — The principal Meteorological Conditions in Michigan 

during the year 1879 (60 pp.). 

lilGHTNINO BOD CoNFEBENCE. BePOBT OF THE DELEGATES frOm the following 

Societies, viz. : — ^Meteorological Society, Boyal Institute of British 
Architects, Society of Telegraph Engineers and of Electricians, and 
Physical Society. With a Code of Eules for the erection of Lightning 
Conductors ; and various Appendices. Edited by the Secretary, Or. J. 
Symons, F.B.S. 290 pp. 8vo. 1882. 
The Report consists only of 19 pages, and is divided into three sections, viz. 
1. The purpose which a lightning conductor is intended to serve ; 2. A state- 
ment of those features in the construction and erection of lightning conductors 
a-especting which there has been, or is, a difference of opinion, and the final 
decision of the conference thereupon ; 3. Code of rules for the erection of lightning 
inductors. There are 13 Appendices to the Report, the two most important of 
which contain abstracts of sixty separate treatises (91 pp.) ; and a cataJogue of 
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works upon lightning conductors, with a few upon lightning, thunder, and the 
effects of lightning stroke (32 pp.). 

Memobie della B. Aocademia di Soienze, Lettebe ED Abti di Modeka*^ 
Seziose di Soienze. Vol. I. Ser. IE. 4to. 1881. 

Contains:— A ndamento diumo e annuale della Evaporazione, del Profl D- 
Ragona (28 pp.). This is a discussion of the daily and annual amount or 
Evaporation at Modena. 

NoBDisK TiDSKBiFT. 1881. 8yo. 

This contains a valuable contribution to meteorological bibliography, viz* 
Index to the Meteorological Publications from Sweden, 1856-1881, by C. Q* 
Fineman. (6 pp.). 

QUABTEBLT WeATHEB BePOBT OF THE MeTEOBOLOOIGAL OfFIOE. (NoW 

Series.) Published by the Authority of the Meteorological Council. 
Part I. January— March 1876. 77 pp. and 58 plates. 4to. 1881, 

The issue of the (Quarterly Weather Report has been resumed in an improved 
form. The Report is divided into three sections, viz. : — 1. A general summary 
or statement of the chief features of the weather for the whole quarter ; 2. A 
table of the principal cyclonic and anticyclonic systems ; 3. Remarks on the 
distribution of wind, pressure, temperature, vapour, and rainfall for each month, 
accompanied by plates showing the relative prevalence of wind from each of 
eight points, the distribution of mean pressure, the movements of the depressions 
referred to in section 2, the distribution of mean temperature, and the amount of 
rainfall measured at each station. The Report is illustrated by two sets oF 
plates, (1) Chart plates, showing by small maps the distribution of pressure and 
the winds prevailing at 8 a.m. and 6 p.m. daily ; and (2) the usual plates giving 
on a reduced scale the curves of the self-recording instruments at the seveib 
observatories, in the same way as in previous Reports. 

There are also three Appendices, viz. I. Mean monthly results for the seveiii 
observatories for 1876. — II. Report on the reduction of the Greenwich records 
for 1875 to a common standard with those of Kew, by R. H. Scott, F.R.S. 
This inquiry shows that such a comparison of minute differences as that 
originally contemplated by the Meteorological Council cannot be effectually 
carried out unless the methods employed at the two stations are the same, and) 
the instruments precisely similar. At the same time the comparison has afforded 
satisfactory evidence of the great general accordance of the records at the two 
stations in their main features. — III. On the results of observations made at the 
Pagoda, Royal Gardens, Kew, and elsewhere, to determine the influence or 
height on thermometric readings, on vapour tension, and on humidity, by R. H. 
Scott, P.R.S. 

BEaENWAuuiEMiNaEN IN Nedeblandsoh-IndiS. Tweede Jaargang 1880 
door Dr. P. A. Bebqsma. 291 pp. Svo. 1881. 

This gives the daily, monthly, and yearly rainfall at 125 stations in the East 
Indian Archipelago for the year 1880. The value of this work is greatly 
enhanced by containing a short account of the position, &c. of each station. 
The stations in operation on January 1st, 1881, were distributed on the different 
islands of the Archipelago as follows :--Java, 76 ; Madoera, 3 ; Sumatra, 25 ; 
Riouw, 1 ; Bsngka, 1 ; Billiton, 4 ; Borneo, 8 ; Celebes, 4 ; Temate, 1 ; Am- 
boina, 1 ; Banda, 1 ; and Timor, 1. 

Symons's Monthlt Meteobolooigal Magazine. Noyember 1881 to 
Jannary 1882. Nos. 190-192. 8yo. 

Among other articles are the following : — The organisation of the meteoroIo« 

g'cal service in some of the principal countries of Europe— Great Britain, by 
r. Hellman. — Effects of a supposed ** Waterspout" on Little Haldon, Sontii 
Devon, on 21st October, 1881, by G. W. Ormerod.— A plea for the Rainband, by 
J. R. Capron. — Le Yerrier as a Meteorologist, by J. S. Harding. — Reorganisar 
tion of the Meteorological Department of India. 
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The FoBTT-EiaHTH Annual Bepobt of the Botal Cobnwall Poltteohnic 
SooiETy, 1880. 8vo. 1881. 
ContaioB two meteorological papers, both by Mr. Wilson L. Fox, viz. (1.) 
The Sunshine Recorder (5 pp.) ; and (2.) Notes on the Meteorology of Falmouth 
for the year 1880 (11 pp.). 

The Bosabian's Teab Book, 1882. 8yo. 99 pp. 

This contains a paper by Mr. E. Mawley entitled ' The Weather of the past 
Kose-Year' (20 pp.). 

The << Times '' Beqisteb of Events in 1881. 215 pp. 8vo. 1882. 

In addition to other valaable information for the year 1881, this work contains^ 
tlie daily Weather Charts and Reports for 8 a.m.y Weekly Diagrams and Reports- 
of the Kew Observatory for each week, and summaries of the weather with 
charts for each month. 

Tbansactions and Pbooeedings of the Botal Societt of Yiotobu. Vol. 
XVn. 8vo. 1881. 
Contains : — On some curious effects of Lightning at Gabo Island, by A. Lilly 

a pp.). — ^An improved Ombrograph, or self-registering Rain-Gauge, by R. L. J .. 
ery, F.R.S. (4 pp.). 

Zeitsohbift deb Oestebbeiohisohen Gesellsohaft fub Meteobologie.. 

Bedigirt von Dr. J. Hann. XYI.-XYII. Bando. November 1881- 

January 1882. 8vo. 
Contains :— Ueber die Durchsichtigkeit der Lufl in Upsala, von Dr. H. E. 
Hamberg ^5 pp.).^£inige Bemerkungen zur Fraee tiber eine directere Nutzbar- 
machung der meteorologischen Beobachtungen rhr die Bodencultur, von Dr. J.. 
Hann (7 pp.).— Der hydrostatische Barograph, von Dr. P. Schreiber (14 pp.).— 
Die Niederschlage zu Ende Au^st und Anfang September 1881 in der Schweiz 
und ihre Beziehung zur Yertheilung des Luftdruckes, von R. Billwiller (5 pp.). 
— Noch einige Bemerkungen zur S-age tiber eine directe Nutzbarmachung der 
meteorologischen Beobachtungen fUr die Bodencultur, von F. G. Friesenhof 
(5 pp.). 
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Vol. Vm. No. 42. 



On the Present State and Futxtbe Pbospeots of Meteobologt. An 
Addbess delttebed bt the Pbesident, G. J. Stmons, F.E.S., at the 
Annual Genebal Meeting, Januabt 18th, 1882. 

I AH sure that it is an extremely wise rnle of the majority of Societies, that 
the President's tenure of office be limite4 to two years. The period is 
sufficiently long for the President to become familiar with the duties, and 
able to apply judiciously such knowledge as he may possess, and yet it is 
not long enough for his zeal in the work to flag, or for him to lose the 
consciousness of the responsibility which attaches to the office. Moreover, 
by the tenure being limited to two years many of the Fellows successively 
pass the chair, and thus the Society has the advantage of obtaining and 
placing on record their various views. And doubtless my predecessors have 
felt as I do, in rising for the last time, that it is a somewhat solemn occasion ; 
it is but once in his life that any man can submit his last Presidential 
address to this Society, and whether it be wise or imprudent it will stand to 
all time, a silent, yet ever living, testimony for or against its author. 

Holding these views, I at once abandon all attempt at writing a metho- 
dical address, and purpose devoting my time to that which I believe to be 
most necessary, viz. the consideration of the present state and future 
prospects of meteorology. I know that this subject has been treated of by 
many of my predecessors, but it can hardly be too often brou^t before us, 
and it presents itself differently to every mind. In fact, as every President 
has to give two addresses, it might be well to make it an unwritten law that 
the second address of every President should express his views on the 
present state and future prospects of meteorology. 

It is impossible to make such a survey as I desire either complete, 
systematic, or harmonious ; it seems to me that it must be fragmentary, and 
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henoe necessarily lack cohesion, and remain a mere collection of criticisms 
and suggestions. Criticisms and suggestions, be it remembered, for which 
the author alone is responsible, and with which few may agree. 

Our present system of observation first presents itself for consideration — 
in what respects is it capable of improvement? Should it be extended 
either as regards distribution of stations, additional instruments, or addi- 
tional hours of observation ? Can any of the millions of entries at present 
made annually be dispensed with ? These questions can only be properly 
answered aflier considering two others. What observations are being made ? 
and for what object ? From the earliest times it has been usual to give the 
place of honour in the observation-book to the record of barometric pressure, 
and therefore I will take it first. As regards the instruments, I do not 
think that we need press for many improvements. For observatories of the 
first order the Eew pattern photographically recording barograph, duly 
checked by eye observations, is perfect, and of such instruments I think 
that ten well distributed over the British Isles would be ample. There are 
already seven at the observatories of the Meteorological Oouneil (Falmouth, 
Eew, Valencia, Stonyhurst, Armagh, Glasgow, and Aberdeen), and efficient 
instruments carefully worked at Greenwich and Oxford. If the cost of 
another is prohibitory, it would, I think, be wise to send the Eew one to the 
Orkney or Shetland Isles, for we do not require three ' out of the ten 
instruments in the 57 miles between Oxford and Greenwich. For second 
order stations, where the barometer is recorded twice daily, it is not easy to 
decide what is the best pattern of instrument. Fortin's pattern has both 
advantages and defects ; among the former is the fact that the loss of a little 
mercury does not at all prejudice its indications, because as long as the 
vacuum is perfect and there is mercury enough to fill the cistern up to the 
ivory point the reading must be correct. The disadvantages are the 
oxidation of the mercury in the cistern, and the fact that all but careful 
observers make inaccmrate a^ustment of the mercury to the ivory point. 
The Eew pattern, while it has not this source of error, has another in that 
there is no means whereby the observer can be sure that it indicates 
correctly ; if the wooden cistern leaks and mercury esc^»es into the metal 
case the barometer reading will be too low, but the observer may remain 
ignorant of the fact. 

A more serious question than that of the pattern of the instrument is that 
of the number of observations. Occasionally, when tracing a storm, it is 
extremely advantageous to have the records of perhaps 100 or 150 standard 
barometers in the British Isles, but on all ordinary occasions I fear that ten 
times as many barometer readings are recorded as can ever be utilised. 
Take my own case. I began recording the pressure in the north of London 
twice daily in 1858, and for the whole subsequent period have continued the 
practice ; that gives about 17,000 readings. Who will ever work up those 
observations ? [And if that imaginary Newton, who is to utilise all the 
millions of observations which are yearly being added to the store, ever does 
arise, is it probable that my figures will yield results differing for any 
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praoiioal purpose from those already obtained for Oreenwieb, or from tbose 
worked up by Mr. Eaton ? 

The proximity of stations should primarily be regulated by the variability 
or otherwise of the element to be observed. For instancOi for determining 
monthly and annual isobars one station in each 1,000 square miles would 
probably be sufficient, but for climatological purposes, in which we have to 
study local characteristics, we should need, in Brighton, for example, at least 
two if not three stations, and for engineering purposes in all parts of the 
country we can scarcely have rain-gauge stations too close. 

With reference both to second order and to climatological stations, there 
are several grounds upon which the maintenance of numbers of stations in 
excess of tdl apparent requirements can be justified. The chief is the 
constant difficulty which arises from the removals and deaths of the observers, 
and from the extension of buildings, the growth of trees, &c. This renders 
it necessary to have two or three stations wherever we desire to make sure 
of a continuous record. But a far better and more scientific plan would be 
to choose a few unexceptionable localities remote from towns, to purchase 
the freehold of a few surrounding acres, erect thereon stations identical in 
every respect, and endow them with moderate funds, so that humanly 
speaking the observations may be established on a perpetual and unalterable 
basis. Some persons may think that I have forgotten the seven obser- 
vatories of the Meteorological Council, and that they fulfil the above 
requirements. Those observatories have doubtiess yielded valuable informa- 
tion, but they hardly fulfil one of my conditions. Some are in the open 
country, some in the heart of towns, few are in the centre of freehold land, 
the buildings are by no means uniform, and instead of possessing endowments 
they all depend on that shifting sand — ^a parliamentary vote. Other persons 
may say that the scheme is Utopian. I do not think so. Mr. Gassiot gave 
£10,000 to endow Eew, and looking at the enormous sums now waiting for 
worthy objects, looking at such gifts as that of Sir Josiah Mason, and many 
others, I see no reason why some like-minded man should not resolve upon 
so building and endowing half a dozen first order Meteorological Observa- 
tories, that they may go on without modification for centuries. That would 
be the way to study secular changes. 

For climatic purposes I think that the numerous Climatological Stations 
started by this Society are of great value — especially considering the rigorous 
examination to which the records are subjected. But in mentioning these 
stations attention is immediately drawn to one of the principal items which 
we want them to teach us, viz. the relative dampness of the various health 
resorts; a subject which is in an extreme state of uncertainty. In this 
country we use almost exclusively the dry and wet bulb thermometer, and 
Glaisher's tables for working out the results. I do not sufficientiy under- 
stand the subject to express any opinion as to what values are true and what 
are false, but I will give one or two illustrations and references, and leave it 
to the Fellows to say whether it is not a mockery to publish any dedttctions 
while such wild discrepancies exist. I hope that either the exp^ments now 
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going on at Cambridge, or some others, may show us how retrospeotively to 
utilise onr records of dry and wet bnlb temperature, and had I not thai 
hope I should seriously consider whether it was worth while to print eyen 
the readings of the wet bulb thermometer. 

As regards high temperatures I will quote a short table giyen by Ifr. F. 
Chambers in his Administration Beport for Bombay for 1875-6. The 
observations were made at Deesa. 



Date. 


Bare- 

metric 

Pressure. 


Bulb. 


Wet 
Bulb. 


Dew-Point. | 


April 
1876. 


Hour. 


Calculated by 


iff 


II 










ins. 





^0 














H 


9-30 a.m. 


29-297 


93-2 


63-0 


447 


39*3 


^vi 


22-5 




3-30 p.m. 


29-207 


102-5 


65-6 


44*9 


37-2 


26*6 


127 


»S 


9*30 a.m. 


29'3»7 


92*6 


627 


44'3 


40-0 


31-2 


*3-3 




3-30 p.m. 


29*218 


104-4 


69-s 


50-3 


47*9 


40-8 


23-2 


26 


930 a.m. 


29296 


917 


67*0 


517 


Si-9 


48-0 


45-0 




3-30 p.m. 


29194 


105-1 


7i'5 


53-0 


52-8 


47-3 


35-1 1 



I of course by no means maintain the accuracy of these observations, but 
as regards columns 6, 7 and 8 the differences are due to the formulsB, and, 
therefore, the question as to the accuracy of the observations does not arise. 
Besides, these discrepancies are well known, and those interested in studying 
their amount can do so in Guyot*s Tables or in Williamson *^ On the use of 
the Barometer,** There is also the startling table of Factors given by Lieut. 
Noble, B.N., in the Proc. Ray. Soc. 1855, and if last not perhaps least are 
the remarkably discordant values of the Dew Point given by calculation from 
the dry and wet bulb thermometer and observed by Dines's hygrometer. 
All this evidence forces me to the conclusion that, until the tables for 
deducing hjgrometrical results from the readings of the dry and wet bulb 
thermometer have been thoroughly rehabilitated, it is of doubtful expediency 
to spend either time or money in the calculation and discussion of the 
results. 

As regards wind. Our anemometers require thorough consideration in 
several respects. The pressure ones give indications which architects, 
engineers, and builders seem to agree in stating would overthrow the majority 
of our lofty chimneys. Dr. Dohrandt, Dr. Robinson, and Prof. Stokes seem 
agreed that the old assumption that the cups of the velocity anemometer 
always travel at one-third of the speed of the wind is wrong, and yet I 
have not heard of any efforts towards making these instruments record 
values which are nearer to the truth. I do not think that I am unduly 
anticipating Mr. Rogers Field, M.Inst.G.E., in stating that the elaborate 
experiments which during the past two or three years he has been 
making on behalf of the Cowl committee of the Sanitary Institute of Qreat 
Britain, will show that extreme uncertainty attaches also to all observations 
made with the small air meters. Moreover, all three patterns are alike open 
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to the eritieiflm that they are designed to mdieate the effect of horizontal 
eonents, while we know perfectly well that air currents are rarely parallel 
to the earth's surface. 

Besides the sources of uncertainty mentioned above there Is another still 
greater, that due to the utter anarchy which prevails in the mode of erecting 
the instruments. It is self-evident that the velocity of the wind varies accord- 
ing to the nature of the surface over which it passes, and moreover, that with 
identical physical configurations the velocity will be different at different 
heights above the earth. The least acquaintance with hydraulic formulsB 
would prove this, and obviously the effect will be greater and more com- 
plicated in the lighter and more mobile air current than in the water one. 
Every tree and every building sends the air current upwards and downwards, 
to the right hand and to the left, and yet our anemometers are stuck a few 
feet only above the roofs of buildings which vary in their orientation, in their 
style, in their extent, in their height, and in their surroundings, as widely as 
it is possible to imagine. How can any useful comparisons be made of the 
results from instruments in circumstances so diverse ? I do not know who 
is to do the work, but the whole question of anemometry is in such a state 
that an exhaustive examination ought to be at once undertaken. Mr. Thomas 
Hawksley, F.B.S., and Past President of the Institution of Civil Engineers, 
concluded a severe criticism upon anemometers which he read before the 
British Association at York, by suggesting that the various societies interested 
in the subject should unite in endeavouring to obtain more accurate data. 
The same idea, but somewhat differently expressed, forms the conclusion of 
the paper read before this Society by Mr. J. W. Peggs, Assoc.M.Inst. C.E., 
upon " The Structural Damage caused by the gale of October 18th-14th, 
1881, as indicative of Wind Force." 

Our records of the bwest temperature to which vegetation is exposed are, 
I fear, far from satisfactory or comparable. They are unsatisfactory because 
the Butherford spirit minimum thermometer is frequently rendered erroneous 
by the condensation of spirit at the top of the tube, and they are not strictly 
comparable because the indications depend upon the nature, length, and state 
of the grass over which the thermometers are placed. I cannot help 
thinking that comparable results will never be obtained until the use of grass 
is abandoned. 

The observation of the amount of ozone present in the air has during the 
past ten or fifteen years been almost neglected. I am aware that the ozone 
papers formerly used were very far from perfect, and that their discolouration 
did not depend solely, or perhaps even chiefly, upon ozone. But all the 
records which I have seen, and all the experiments which I have tried, tend 
to show extreme discolouration at such places as Braemar, Harrogate, Mar- 
gate, and Bfracombe, and no discolouration in the heart of London, of 
Sheffield, or of Newcastle. Between those extremes there must be intervening 
degrees, and the study of those gradations should surely be forwarded by the 
observers at our dimatological stations. 

In Paris extreme care is taken in the examination under the microscope of 
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the particles composing atmospheric dust ; at present we are doing nothing 
or next to nothing in that direction. As, howeyer, the British Association 
has appointed a committee to investigate meteoric dast, and it is not obvious 
how it can carry oat those investigations withoat including atmospheric 
dust, progress may be reasonably anticipated. 

I must, however, pass to a different class of subject, that of deductions as 
distinguished from that of instruments. First in that list I place Daily 
Maps of Atlantic Weather on a scale of not less than 1 inch to 800 miles. 
The compilation of such charts is essentially national or international work, 
and falls wholly within the domain of the Government office. Years ago 
Captain Toynbee showed us what could be done. I have long pleaded for 
their regular issue, and shall continue to do so because, irrespective of their 
utility as contributions to Physical G-eography and to Navigation, they are, I 
believe, the best helps towards increased accuracy in Weather Forecasting. 
I am glad to plead this cause in the very words of the Meteorological Council, 
for when they published Captain Toynbee's charts they said : 

« The Meteorological Council have authorised the present publication as a 
'* remainder of the work of their predecessors. It cannot be doubted that 
** more work of the same nature as that here submitted would throw light on 
** the atmospherical conditions which influence and determine the weather 
" in the West of Europe." 

Moreover, in thus writing, the Meteorological Council only repeated what 
Le Verrier had urged a dozen years previously, viz. on January 29th, 1864, 
when, speaking of the charts in the Bulletin International, and pleading for 
Meteorological Becords from the Atlantic, he said :— 

" Unfortunately our charts embrace only Europe, which is not sufficient. 
" They contain nothing of what is occurring on the surface of the ocean, and 
'< this is the more to be regretted since most of the storms which attack us 
'' seem to take their rise in those parts.'* 

On the next subject, far from there being similar unanimity, opinions differ 
widely, and I have not studied the subject sufficiently to form any opinion 
at all. The general public, and not a few meteorologists, attach considerable 
importance to the storm warnings issued by the Weather Bureau of the New 
York Herald. On the other hand, two of my colleagues on the Council, who 
have studied the subject independently, have become convinced that they are 
useless. Whatever may be the ultimate verdict, there is one thing that I 
should like to see rectified. I do not think that Mr. Gordon Bennett has 
received that amount of recognition which his costly and difficult work de- 
serves. He did not begin by explaining his precise mode of procedure, 
hence wild stories were invented and believed, and hence the whole system 
was brought into disrepute. Some years since I had the pleasure of spend- 
ing several days with the first director of the New York Herald Weather 
Bureau, Mr. J. J. Collins, and I was astonished at the knowledge which he 
possessed of Atlantic storm tracks, and of the causes which modify them. 

While on the subject of weather forecasts, I should like to suggest that it 
would be much better if the English Meteorological Office would imitate that 
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of the tJniied States, and make its honrs of observatioti equidistant — 7 a.m., 
8 p.m., and 11 p.m., or 8 a.m., 4 p.m., and midnight, instead of as at present, 
8 a.m., 2 p.m., and 6 p.m., intervals of 6, 4, and 14 hours respectively. 
As all telegraph offices are open till 8 p.m., the latter hoar might apparently 
easily and advantageously be substituted for 6 p.m., and as 17 English, 4 
Scotch, and 4 Irish stations are ahoays open, the difficulty can hardly lie 
vrith the telegraph department. 

Hitherto I have been speaking of forecasts applying only to a few days. 
The mere suggestion of forecasting the general character of a season is at 
present usually received vnth something akin to derision. This seems to me 
a grave mistake. No one can realise the value of such knowledge if it can 
be obtained, and just as I would thank the New York Herald for what it has 
done and urge it to try and do more, so I would thank every man who is 
trying to solve the difficult — possibly the insoluble — ^problem of coming 
seasons. I care not what his system may be : he may hope with Dr. Meldrum 
and Mr. Norman Lockyer to find in the solar spots the key to the mystery. 
But, if so, will not that bring us round to the old and now heretical theory 
of planetary influence ? A truly strange result. Yet De La Eue is held to 
have shown that the sun-spots are influenced by the position of Venus and 
Mercury ; and if meteorological phenomena synchronise vnth solar spots, they 
must also synchronise with the positions of the planets. I by no means 
affirm that any such connection exists, I point out merely the curious result 
which would follow its establishment. 

Our investigator may work at solar phenomena ; he may, like the late Mr« 
Du Boulay, try to forecast the summer firom the weather at the vernal equinox, 
or, like Mr. Brumham, by careful examination of previous sequences or of 
lunar positions. I care not how he goes to work, but I honour the workeif 
and vdsh him success. 

Leaving forecasts, I come to another serious question, for the examination 
of which the recently published Indeas to our publications has been most 
useful. The question may be tersely put thus : Why are 80 per cent, of all 
the papers published by the Society written by less than 5 per cent, of the 
Fellows ? Years ago Sir George Airy said that " The observing is out of all 
proportion to the thinking power in meteorology," and the remark is painfully 
true. There are, I think, two causes which have an important influence in 
bringing about this result In the first place, there is a charm about neW 
instruments, and an observation which falls in comfortably vdth the breakfast 
hour is rather an amusement than a task; and if the observations are, as is 
sometimes the case, merely entered on a sheet and not worked out, little inroad 
is made either on the brains or time of the observer. But it is quite another 
matter to select a subject, read up what previous authors have written about 
it, and write a paper upon it yourself. This involves the devotion of consider- 
able time and thought, and in these busy days when the race becomes ever 
faster and faster there is an increasing tendency to do only those things which 
pay — not necessarily in money, but in some form or other. At present, of all 
hopeless couorses which a young man who requires to earn his livelihood could 
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choose, few are so bad as that of a meteorologist. I am reveaUng no secrets, for 
I state only what will be found in Blue Books and elsewhere, when I mention, 
that, irrespective of having to begin with a salary far below that of a brick- 
layer, the prospective future, after years of exhausting work is a mere nothing. 
There are not in the whole of the British Isles half-a-dozen meteorological 
appointments of which the salaries are equal to those of ordinary commercial 
travellers, and there is no professorship at any college or universify. Is it» 
then, to be wondered at that those who will devote their lives to meteorology 
are few ? Nay, rather does it not redound to the credit of those who have 
chosen that path of life that, not content with their regular office work, they 
are among the largest contributors to the pages of our Quarterly Journal f 

Twelve years have elapsed since Mr. Buchan published the second edition 
of his Handy Book of Meteorology ^ and matters are rather better now than they 
were then, but in their broad outlines the statements which he then made as 
to the absence of meteorology from the ordinary school curriculum are still 
true, though more book-meteorology is taught now under the new title of 
physiography than was the case in the byegone days of physical geography. 
My own views are, however, so well expressed by Mr. Buchan that I gladly 
quote his words : — 

'' In the schools of the United States of America, meteorological observa- 
** tions and the keeping of meteorological registers form a part of the 
*' common education of the people. Also in the higher schools of France 
'' and of some other European countries systematic instruction is communicated 
'* on this subject. But in this country few, even of the liberally educated 
'* classes, are able to read from a vernier ; they are ignorant of the use of the 
'* movable cistern of a barometer ; they have not the elementary knowledge 
*' to give an intelligible interpretation to the fluctuations of the barometer as 
'* indicative of coming changes of the weather; and when required to 
** send their barometers to a distance for repair, so ignorant are they of 
** their construction that they forward them by rail as ordinary parcels, thus 
'* almost to a certainty securing their destruction. This state of things is 
** the necessary consequence of the general neglect which meteorology receives 
'^ in our educational system." 

Mr. Buchan then quotes some schools and colleges which are not open to 
this criticism, and I could double the number ; but still I agree with his con- 
clusion, which is : — 

*' The objects of meteorology can never hold that place in the public mind 
<* to which they are entitied, until the science becomes, as in America, a 
<< recognised branch of education.*' 

We thus see that there is deficient scholastic training, no academical 
encouragement, and littie prospect of those who devote themselves to meteor- 
ology obtaining more than a bare livelihood. There are masses of meteoro- 
logical data awaiting discussion, there is work of all kinds to be done, but, 
unless there is a material increase in the remuneration at all meteorological 
establishments, we may be sure that first-class men will hesitate to choose it 
as their profession instead of the Church, the law, engineering, arolutectare 
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or coiiiinerc6y and meteorology must remain, as it has hitherto done, dependent 
on the self-denial of its followers. Years ago, when the Meteorological Office 
was shut up from the afternoon of Saturday to the morning of Monday, I 
urged that it was impossible to avoid one of two alternatives. Either storm 
warnings were nsefnl, in which case it was as wrong to stop them on Sunday 
as it wonld be to extinguish every lighthouse lamp on Saturday night, or they 
were useless and therefore should be abandoned entirely. It seems to me 
that we may argue in the same way respecting meteorology as a whole. 
Either it is, and is likely to become, or it is not, and is not likely to become, 
of national utility. If the former, it should be fostered by all reasonable aid ; 
if the latter, the sooner all aid is withdrawn the better. I am quite prepared 
for criticism hostile to these views, and to see it stated that I have pleaded for 
endowed idleness, &c. True workers could afiford to smile at such remarks, 
were it not for their possible effect upon those who, while they hold the purse- 
strings of the nation, must necessarily receive their information on such 
matters as this at second-hand. But surely it would not be very difficult to 
devise arrangements whereby remuneration should only follow, and be pro- 
portional to, work done. 

A few years since there was another cause which tended to check 
progress. Meteorology consisted then of little beyond the reading of a few 
eomparatively simple instruments, and the calculation and publication of their 
monthly and annual mean values. Accurate addition and division were the 
chief essentials for such work, and hence meteorology was regarded as such 
an extremely easy subject as to be almost beneath notice, and that idea is 
hardly yet extirpated ; those who still entertain it may as well, by way of 
amusement, make themselves masters of the recent writings of Ferrel, 
Dohrandt and Stokes. The mention of Prof. Stokes's name leads me to 
dismiss all attempt at further proof of the different status of meteorology now 
from that which it held but a few years back, quoting as the sole evidence 
the tenure of seats on the Meteorological Council by such men as Prof. 
Stokes and Prof. H. J. S. Smith. 

Another obstacle to meteorological progress and a great cause of wasted 
labour has been the difficulty of ascertaining what has been done in, and 
what has been written upon, each of the various branches of meteorology. I 
could give, but I will not weary you, details of many experiments and investi- 
gations tried over and over again, each new investigator fancying that it had 
never been tried before. This is one of the leading arguments in behalf of 
meteorological bibliography, a subject which has received the approval of 
nearly all meteorologists, notably at some of the International Congresses, yet 
tovrards which little has been contributed except the catalogue of our own 
library, the value of which has been recognised wherever the subject has 
been discussed. Our recently published Index will doubtless be accepted as 
another very useful publication. 

It is generally known that Prof. Cleveland Abbe, of Washington, n.S.A., 
extracted from the splendid Catalog of Scientific Papers published by our 
Boyal Society all the titles of papers bearing upon meteorology. For nearly 
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twenty jears I haye myself been fonning a bibliography of works npon 
astronomy, meteorology and terrestrial magnetism, and that catalogue, whidi 
now fills 84 volumes, has always been at the disposal of any one who would 
undertake to complete it and print it. Strong interest in it has often been 
expressed, but the cost of printing was always regarded as prohibitory, and 
although I have more than once expressed my desire that our own country 
should have ihe credit of doing it, nothing has been proposed, tax less 
arranged. 

Life slips away from all of us, and I began to fear lest the bibliography 
which has cost me considerable labour should be left a mere mass of MS. 
A few months since, Prof. Abbe wrote for some details respecting the scope 
of my work, and in my reply I expressed a strong desire to see his catalogue 
and my own united and published. This letter was I believe laid before the 
Begents of the Smithsonian Institution ; at any rate, mine and one from the 
Smithsonian Institution were laid before General Hazen, the Chief Signal 
Officer of the United States, and therefore Director of the Government 
Meteorological Office, with Hie result that that Department has undertaken 
to repay all the expenditure which I may incur for copyists, and the entire 
cost of editing and printing in America a catalogue embracing every work 
eiilier in that formed by Prof. Cleveland Abbe or in my own. The execution 
of my share of the task will involve the gratuitous devotion of many hundred 
hours to it ; but far from begrudging them, I rejoice at the prospect of, as I 
believe, usefully employing them, and I trust that when all is ended, the 
United States Government will receive those hearty thanks from all meteorolo- 
gists which its liberality will, in my opinion, merit.* 

It is just possible that the severe manner in which I have criticised a few 
of our existing arrangements may have led some one to consider that meteor- 
ology is languishing, feeble, or even moribund. I believe that the very 
opposite is the fact ; when a case is weak, one hesitates to point out its 
weakness for fear of a total collapse. No, the Meteorological Society never 
advanced so rapidly in numbers as it has done in the last few years ; and if it 
will but apply the pruning knife to observations and deductions the utility 
and trustworthiness of which has not been demonstrated, and try to secure 
the application of more brain power to the many problems yet unsolved j it 
will continue to receive an ever-increasing amount of recognition and support, 
and to maintain that high position among kindred Societies which it at 
present holds. 



REPORT OF THE COUNCIL 

FOR THE YEAR 1881. 

The Address delivered by the President at the last annual meeting and 
printed in the April number of the Quarterly Journal, contained a history 

♦ Hundreds or even a few thousand extra titles would, I am sure, be welcomed by 
Gen. Hazen, as oTery one of them would add to the ntiliiy of the forthcoming volume.— 
a. J. Bjmonfi, 
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of English Meteorological Societies from 1828 to 1880, with foil details as 
to the progress of this Society and diagrams showing the number of pages 
contained in its annual publications, the amount of its invested Capital and 
the number of Fellows. 

Many points howeyer, were necessarily not even alluded to in this in- 
teresting address ; and as an occasional comparison of the present state of 
the affairs of the Society with that which obtained in former years is useful, 
the Council now lay before you a brief notice of these as they now are and 
as they were in 1871. The chief reason for taking this last-named year as 
the point of comparison is, that prior to 1872, the Society had continued 
its work without an office, accessible library, or an Assistant-Secretary; 
while the staff at present very fuUy employed, consists of an Assistant- 
Secretary, and three computers, at an annual cost of about dg250. The 
Society at the former date had no observers of its own, and did not receive 
any original observations. It was in consequence of the inconvenience arising 
out of this peculiar arrangement that the Society engaged an office and the 
services of Mr. Marriott as Assistant-Secretary. In 1871 there were only 
814 Fellows on the roll of the Society, and even of these many were con- 
siderably in arrear with their subscriptions, for which reason their names 
were shortly aftierwards removed from the list of Fellows ; so that in reality 
the Society was weaker than it seemed to be. In that year the average 
attendance at the 6 meetings was 25. In 1881, on the other hand, there 
were 555 Fellows on the roll, and the average attendance with 8 Meetings 
was 65. The Proceedings were also much smaller in 1871 than our present 
Quarterly Journal, and contained a considerable proportion of abstracts in 
the form of an Appendix to the Annual Beport. In 1871, the Council decided 
to print short abstracts of the discussions, which have assisted in making the 
Journal more interesting and valuable. 

The receipts and expenditure in 1871 show a marked contrast to those for 
the year just past : the receipts amoxmted to only dg244 against more than 
£840 in 1881. The expenditure was only £197, agamst about £780 in 
1881. 

In thus recounting the satisfactory progress of the Society, the Council 
take the opportunity of pointing out that one of its main objects, aimed at 
from the first, has been fairly accomplished; namely, the collection of 
certain thoroughly reliable statistics (though not all that are necessary) for 
ascertaining the climate of England. Year by year, through the labours of 
our observers, the series becomes more valuable ; and the close scrutiny to 
which the recorded observations are subjected by the officers of the Society, 
renders them available for study by theoretical meteorologists. Nevertheless 
it must be confessed that in this latter aspect, the progress made in the 
development of the fundamental laws of meteorology has been slow and 
uncertain. Little, if anything more, is known now than 40 years ago of 
the immediate process of the condensation of invisible vapour into cloud, 
and of the resulting disturbance thereby established, or of the formation of 
rain from the cloud when formed. The same may be said of the fluctuations 
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of atmospheric temperatnre and pressure ; but it is quite certain that nntil 
a clear appreciation of these and similar phenomena is obtained, meteorology 
can never take a position among the exact sciences. The Conncil thereforOi 
earnestly recommends Fellows who have time and ability for the enqoixy 
to prosecute the higher branches of meteorology, thus briefly alluded to, 
and to avail themselves as far as possible of the data collected by the Society 
for testing any theories which they may evolve from an abstract study of 
the question. 

The Coxmcil have been accustomed for some time past to appoint standing 
committees to aid them in their labours : during tiie past year they have 
been assisted by a General Purposes Committee, including the President, the 
three Secretaries, and Messrs. Ellis, Greaves, and Latham ; and an Editing 
Committee — consisting of Messrs. Laughton, Scott, and Whipple. They 
also appointed a Committee to inquire into and report on the causes of the 
alleged decrease in water supply — consisting of the President, Messrs. Eaton, 
Field, Greaves, and Latham. 

Having regard to the rapid progress of late years in statifitieal Meteorology 
and the uncertainty that still prevails regarding important questions relating 
to the physics of the atmosphere, it seemed desirable in the opinion of the 
Council that the Society should supplement the ordinary observations by 
a series of well-conducted experiments destined to throw light on such 
questions as the vertical decrement of temperature, the rate of ascension of 
vapour, the height of cloud-strata, the variation in the velocity of the wind 
at diiferent elevations, &c. They therefore appointed a Committee, con- 
sisting of the President, Dr. Gilbert, Messrs. Archibald, Eaton, Laughton, 
Bussell, and Scott, to inquire into the feasibility of some definite meteorolo- 
gical researches of an experimental character. This Committee recommended 
that simultaneous observations of temperature should be made at the summit 
and base of Boston Church Tower, which is 270 feet high. On communi- 
cating with Dr. Siemens, F.R.S., that gentleman most kindly placed at the 
Society's disposal one of his electric thermometers to make temperature 
experiments at the top of the tower. The indicating apparatus will be fixed 
in the base of the tower, and the verger of the church has undertaken to take 
the readings simultaneously with those on the ground, and also to record the 
readings in the belfiy, which is 170 feet from the ground. 

Offers having been made to the Council to establish additional Clima- 
tological Stations, those at the following places, have been accepted viz. : — 
Dublin, Falmouth, Finchley, Helston, Eillamey, the Begent's Park, Southend, 
Strelley near Nottingham, and Weymouth. These are all important stationsi 
especially when taken in connection with those akeady existing. The Council 
congratulate the Society on the large number of Second Order and Clima- 
tological Stations from which they receive returns, amounting altogether 
to 88. 

The following Second Order and Climatological Stations have bean 
inspected by the Assistant-Secretary during the year, and were, with one or 
two exceptions, found in a generally satisfactory condition : — 
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Alston Ohester Mansfield 

Beaeon Stoop Oharchstoke Oakamoor 

Belper Cheadle Boss 

Blaokbnm Cockermonth Bt. Michael's-on-Wyre 

Blackpool Oolwyn Bay Scaleby 

Brigg Farley Scarborough 

Bnrghm Hodsock „ (St. Nicholas) 

Buxton Leaton Seathwaite 

Cardiff Llandudno Stapleton 

Carmarthen Loughborough Strelley 

Mr. Scott has also visited the station at Eillamey in L*eland. 
The Society's work is rendered more useful than it otherwise would be, as 
the copies of the monthly returns from 14 Second Order Stations, viz. : — 
Babbacombe Dartmoor Scaleby 

Buxton Hillington Scarborough 

Carmarthen Llandudno Strathfield Turgiss 

Cheltenham Marlborough Wakefield 

Churchstoke Bamsgate 

are printed in extenso by the Meteorological Office. Scarborough appears 
in the list for the first time, having been substituted for Kelstem, where 
observations have been discontinued. 

A yearly abstract for Cheadle is also forwarded to the Meteorological 
Office, as weU as Weekly Betums from the following nine stations, viz. : — 
Blackpool Cheadle Llandudno 

Brigg Churchstoke Marlborough 

Burghill Hillington Strathfield Turgiss 

During the past year a Manual has been prepared under the direction of 
the Council bearing the title — <' Hints to Meteorological Observers, with 
Listructions for taking observations and Tables for their reduction." It 
contains the requisite information for observers as to the selection and 
management of barometers, thermometers, rain-gauges; how to take the 
direction of the wind, to register the amount of cloud, and with the aid of 
the tables to make accurate returns to the Society. As it was considered that 
this work would supply a want not only of our own observers, but of 
others, additional copies have been printed, and may be obtained from the 
Society's office, and the publishers. 

The second annual Exhibition of meteorological instruments was held on 
March 16th, when nearly forty Hygrometers were exhibited, a list of which 
will be found at pp. 198-4 of Vol. YH. of the Journal. The exhibition was 
very successful and interesting, and drew together a large assemblage of 
Fellows and others interested in meteorology. 

The Council have to record amongst numerous other gifts the presentation 
to them by Mr. Wragge of his instruments, at Oakamoor Bailway Station, to 
enable the records to be continued afker he had left the neighbourhood. The 
offer was accepted with thanks, and the station-master, Mr. Kettle, has con- 
tinued the observations. 
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The want of iofonuation as to Papers previously published haying often 
caused much loss of time amongst those desirous of ascertaining what had 
been done by others, the Council, at the suggestion of Mr. Greaves, decided 
on preparing an Index of all the Papers that have appeared in the publica- 
tions of the old and present Meteorological Societies. This Index has been 
prepared at a cost to the Society of £19 lis. 9d., and issued to the Fellows. 
The Council trust that it will prove of considerable use not only to the 
Fellows and to the staff, but to other meteorologists who may be desirous of 
ascertaining what Papers have been published by our Society ; and they are 
confident that, together with the Library Catalogue, it will assist in main- 
taining the unique position which this Society has taken in this respect. 

It is believed that the Journal for this year compares favourably with its pre- 
decessors. The issue of the quarterly parts having been frequently delayed 
owing to the time occupied in verifying and discussing the observations from 
the Society*s stations, the Council has decided upon separating the Quarterly 
Beports on the Meteorology of England from the Journal, and publishing them 
in a separate form under the title of The Meteorological Record. 

Amongst the many valuable Papers which the Journal for 1881 contains, 
especial notice may be directed to that on the Frost of January 1881, prepared 
at the request of the Council by Mr. Marriott, which shows the great extent 
and extreme severity of the cold, especially in parts of Scotland ; and to the 
Paper on Hygrometers, by the President, read in connection with the 
Exhibition on March 16th. The following is a list of the chief Papers read 
during the year before the Society : — 

** The History of British Meteorological Societies^ 1828-80.** By G. J. 
Symons, F.B.S., President. 

" Belative HunddUy:\ By C. Gbbavbs, M.Inst.C.E., F.G.S., F.M.S. 

«« The Frost of January 1881, over the British Isles.'* By William 
Mabbiott, F.M.S. 

"-4 Contribution to the History of Hygrometers." By G. J, Symons, 
F.B.S., President. 

<< Comparison of Bobinson's and Osier* s Anemometers^ with Bemarks on 
Anemometry in General.** By B. H. Cubtis, F.M.S. 

** The use of Synchronous Meteorological Charts for determining Mean 
Values over the Ocean,** By C. Habdino, F.M.S. 

" The Climate of Fiji.** By B. L. Holmbs, F.M.S. 

<< On the Gale which passed over the British Isles^ October Idth-lUh^ 1881." 
By G. J. Symons, F.B.S., President. 

*< History of the Gale over the Atlantic Ocean, and on the coasts of the 
United Kingdom.** By Chables HABDiNa, F.M.S. 

^^ On the Structural Damage caused by the Gale, as indicative qf Wind 
Force.** By J. W. Pegos, Assoc. M.Inst.C.E., F.M.S. 

''The'BainfaU of Cherrapunji, Assam.'* By Prof. J, Eliot, M.A., 
F.M.S. 

" On the Meteorology qf Cannes, France.** By W. Mabobt, M.D., F.B.8., 
F.M,S, 
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" Eeport on the Phenological Observatiom for 1881." By the Bev. T. A. 
Pbeston, M.A., F.M.S. 

As several years have elapsed smoe the Lightning Bod Conference was 
constituted, it may be well to remind the Fellows of the circumstances of 
its origin. At a Meeting of the Council on June 16th, 1875, the President 
(Dr. Mann) suggested 'that a Permanent Lightning Bod Committee be 
appointed to investigate and record accidents from Lightning, to inquire 
into the principles involved in the protection of buildings, to diffuse exact 
information regarding the best form and arrangements for Lightning Con- 
ductors, and to consider all phenomena of atmospheric electricity.' This 
suggestion was immediately adopted by the Council, and the following 
persons were appointed on the first Committee : — ^Dr. Mann, Mr. Brooke, 
Mr. Preece, Mr. Scott, Mr. Symons, Mr. Falkner of Manchester, Mr. Gray 
of Limehouse, M. Melsens of Brussels, M. Francisque Michel of Pans, and 
Professor Zenger of Prague. From various causes, however, not much progress 
was made. Ultimately at a Meeting of the Council on May 15th, 1878, it was 
resolved — * That the House Committee be instructed to address the following 
Societies: — The Botaij Institute of British Abohiteots, The Phtsioal 
SooiETT, and The Sooiett of Telegbaph Engineers, asking them to name 
delegates to co-operate in considering the desirability or otherwise of issuing 
a code of rules for the erection of lightning conductors, and to proceed in 
preparing a code if it is thought desirable.' In accordance with this resolu- 
tion a letter to that effect was addressed to the above Societies, who entered 
warmly into the proposal. The following delegates were selected : — 

Meteorological Society.— C. Brooke, F.B.S., Past President [the late]. 
E. E. Dymond, F.M.S., Vice-President. G. J. Symons, F.B.S., President. 

Royal Institute of British Arohiteots. — ^Prof. H. T. Lewis, F.S.A., 
Vice-President. J. Whichcord, F.S.A., Past President. 

Society of Telegraph Engineers and of Electricians. — ^Latimer Clark, 
M.Inst.C.E., F.M.S., Past President. W. H. Preece, F.B.S., M.Inst.C.E., 
F.M.S., Past President. 

Physical Society. — ^Prof. W. G. Adams, F.B.S., Past President. Prof. 
G. Carey Foster, F.B.S., Past President, 

Co-opted Members. — ^Prof. W. E. Ayrton, F.R.S. Prof. D. E. Hughes, 
F.R.S. 

The facts that the delegates have held 29 meetings with a total of 168 
attendances, and that the Beport and appendices consists of nearly 800 
pages, sufficiently indicate how exhaustively the subject has been considered. 

Several alterations have been made in the Society's rooms to adapt them to 
the additional work carried on, and to increase the comfort of the staff and of 
visitors. The following list, which has been carefully revised this year, shows 
the extent to which exchanges of Publications are made and the number of 
countries with which this Society is in correspondence. 
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B. 


Adelaide 


Observatory. 




— . 


Batavia 


Observatory. 




B. 


Berlin 






B. 


Bombay 


Oolilba Observatory. 




B. 


BmsBels 


Aoad6mie Boyale. 




B. 


91 


Observatoire Boyale. 
Bddacteur de " Ciel et Terre." 




.. 


fl 




B. 


Budapest 


E. Ungarische Central-Anstalt fur Meteorologie. 




— 


Cairo 


Sooi6t6 Eh^viale de G6ographie. 




B. 


Calcutta 


Meteorological Office. 


— 


B. 


If 


St. Xavier's College Observatory. 




B. 


ChriBtiania 


Norske Meteorologiske Institut. 




B. 


Copenhagen 




^— 


B. 


Craoow 


E. E. Stemwarte. 




B. 


Dublin 


Boyal Dublin Society. 




B. 


»» 


Boyal Irish Academy. 




B. 


Edinburgh 


Boyal Observatory. 




B. 


i» 


Boyal Society. 




B. 


»» 


Scottish Meteorological Sdoiety. 


— 


B. 


Falmouth 


Boyal Cornwall Polytechnic Sodety. 
I. B. Aocademia di Marina. 




— 


Fimne 




— 


GeneTa 


Sooi6t6 de G6ographie. 




B. 


Greenwich 


Boyal Observatory. 




B. 


Hamburg 


Deutsche Seewarte. 


— 


B. 


Iowa 


Weather Service. 




B. 


Eew 


Observatory. 


— 


B. 


Elagenfurt 


Stemwarte. 




B. 


Leipzig 


Stemwarte. 




B. 


Lisbon 


Academia Beal das Sciencias. 




B. 


f» 


Observatorio do Infante D. Luiz. 





B. 


Liverpool 


Bidston Observatory. 




— 


f» 


Literary and Philosophical Society. 




B. 


London 


Editor of *' Nature." 






»f 


„ " The Telegraphic Journal." 




-R. 


If 


Institution of Civil Engmeers. 




B. 


i» 


Meteorological Office. 




B. 


fi 


Boyal Agricultural Sodety. 




B. 


i» 


Boyal Astronomical Society. 




B. 


»» 


Boyal Institution. 




B. 


•» 


Boyal Society. 




B. 


ff 


Sanitary Institute of Great Britain, 




B. 


ft 


Society of Arts. 




B. 


»t 


Society of Telegraph Engineers. 




B. 
B. 


Lyons 
Madrid 


Commission M6t6orologique. 
Observatorio Astronomico. 






11 


Sodedad Geografica. 

Literary and Philosophical Sodety. 

Natural History Society. 




i! 


Manchester 




B. 


Marlborough 




— 


Mauritius 


Meteorological Sodety. 




B. 


Melbourne 


Government Observatory. 




B. 


Mexico 


Ministerio de Fomento. 


._ 


B. 


MinVii£fft.w 


State Board of Health. 




B. 




Osservatorio. 




B. 


Modena 


Osservatorio. 




B. 


Monoalieri 


Observatorio dd B. CoUegio Carlo Alberto. 


— 


B. 


Munich 


E. B. Meteorologische Central Station. 




— 


Newhaven, U.S. 


Connecticut Academy. 




B. 


Oxford 


Radolifle Observatory. 




B. 


Paris 


Bureau Central M6t6orologique, 




B. 


ff 


Observatoire de Montsouris. 




B. 


ff 


Soci6t6 M6t6orologique de France. 




B. 


Philadelphia 


American Philosophical Sodety. 
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J. 


R. 


Prague 


E. E. Stemwarte. 


J. 


R. 


Rome 


Uffioio Central di Meteorologia. 


J. 


R. 


St. Petersburg 


Physikalisches central Observatorium. 


J. 


R. 


Stockholm 


E. Svenska Vetenskaps-Akademie. 


J. 


R. 


I) 


Meteorologiske Institut. 


J. 


R. 


Sydney 


Government Observatory. 


J. 


R. 


>f 


Royal Society of New South Wales. 


J. 


R. 


Tiflis 


Physikalisches central Observatorium. 


J. 


R. 


Toronto 


Meteorological Office. 


J. 


R. 


Upsala 


Observatoire de I'Universit^. 


J. 


R. 


Utrecht 


E. Nederlandsoh Meteorologisch Instituut. 


J. 


R. 


Vienna 


Hohe Warte. 


J. 


R. 


»i 


Oesterreichische Qesellschaft fttr Meteorologie. 


J. 


R. 


Washington 


Chief Signal Office. 


J. 


R. 


If 


Smithsonian Institution. 


J. 


R. 


Watford 


Hertfordshire Natural History Society. 


— 


R. 


Zi-Ka-Wei 


L'Observatoire Magn6tique et M6t6orologique. 


J. 


R. 


Zurich 


Sohweizerische meteorologische Central-Anstalt. 



The Balance-Sheet shows. the great advance the Society is making in 
numbers and nsefolness. It will be seen that the subscriptions for the year 
amounted to £824 ; the entrance-fees to £11, and the life compositions to 
£182, making with arrears of subscription a total of £608. The sale of 
Publications now constitutes a more considerable portion of the Society's 
income than previously, as above £80 have been received this year against 
£17 last year. This is very satisfactory, not only because of the increased 
amount, but especially as showing that the public are taking more interest in 
meteorology, and that our publications are more valued. The expenditure 
includes an increase in the cost of the Quarterly Journal and the Meteoro- 
logical Becord, which, with £14 spent for new type for symbols will raise the 
outlay to nearly £280. When, however, it is considered that the Record is 
now published in a separate form, and expensive diagrams have been in- 
cluded in the Journal, the increase is not large. 

The following summary for the last four years shows the amounts 
received from subscriptions, entrance-fees, and life compositions : — 

1878. 1879. 1880. 1881. 

Subscriptions ... £816 18 £857 14 £855 2 £899 6 6 
Entrance-Fees ... 87 1 80 4 47 77 8 
Life Compositions 86 144 144 182 



£889 19 £581 18 £546 2 £608 14 6 



The total number of Life Fellows now on the roll of the Society is 111. 
Their aggregate Life Compositions have therefore been £1,882, and the 
property of the Society in the Funds and in Debenture stock is valued at 
£1,868. Irrespective therefore of the Library, Stock of Publications, 
Instruments, Furniture, &c., the Society has a surplus beyond all probable 
liabilities. 

HSW 8XBIES. — VOL. Vm. I 
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The Council have to draw especial attention to the following tahle, which 
shows how great an increase has taken place in the number of Fellows :— 



FeUows. 


Life. 


Oidinaiy. 


Hononuy. 


Totia. 


1880, December 81 ... 


108 


878 


18 


499 


Since elected 


+ 9 
+ 1 
- 2 

••• 
••• 


:f68 

- 1 

- 6 

- 9 

- 4 




+77 


- 8 
-9 

- 4 


Since compounded 

Deceased 


Retired 

Defaulters 




1881, December 81 ... 


111 


426 


18 


665 



The following figures show the position of the Society for each year since 
it procured a Charter of Incorporation in 1866 : — 

1866,. .881 1870...840 1874.. .827 1878.. .425 

1867.. .828 1871...814 1875.. .868 1879...473 

1868...880 1872.. .809 1876...898 1880...499 

1869... 841 1873...808 1877...417 1881. ..655 

The Society has to deplore the loss by death during the past year of seven 
of the Fellows, viz. : — 

Sir Antonio Brady, elected June 4th, 1860 ; 

Sir A. P. Bruce Chichester, Bart., elected March 17th, 1880 ; 

Henry Dodd, elected June 18th, 1879 ; 

Arthur Oldfield Hammond, elected March 19th, 1862 ; 

William Humber, Assoc.M.Inst.C.E., elected January 15th, 1878; 

Rev. William Percy Robinson, D.D., elected June 18th, 1879 ; 

Frederick Symonds, M.R.C.S., F.R.M.S., elected May 7th, 1860; and 

Henry John Yeld, M.D., elected January 20th, 1876. 

The following is a list of the instruments, the property of the Society and 
their locality at the present date, January 1882. 

In the Society's Oflfice : — 
Fortin Barometer. 
Kew Standard Thermometer. 
Inspecting Instruments. 
Bright-bulb Maximum Thermometer in vacuo, 
Negretti and Zambra*s Improved Six's Thermometer. 
Denton's Maximum and Minimum Thermometer. 
The Old Society's Barometer Tube (1837). 

Lent to Mr. W. Dixon, Seathwaite : — 
Mt^ximum Thermometer, 
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Minimum Thermometer, 

Dry-bulb „ 

Wet-bulb „ 

Thermometer Stand. 

Rain-gauge. 
Lent to Rev. C. H. Griffith, Strathfield Turgiss :— 

Bright-bulb Maximum Thermometer in vacuo. 
Lent to Mr. E. E. Kettle, Oakamoor : — 

Maximum Thermometer. 

Minimum ,, 

Dry-bulb „ 

Wet-bulb „ 

Thermometer Stand. 

Rain-gauge. 
Lent to Mr. W. Marriott, Norwood : — 

Fortin Barometer, 

Maximum Thermometer. 

Mininamn ,, 

Dry-bulb „ 

Wet-bulb „ 

Earth ,, 

Blaok-bulb-max. „ 

Bright-bulb do. „ 
Lent to Dr. J. Niool, Llandudno : — 

Kew pattern Barometer. 
Lent to Mr. W. H. Tooker, Dartmoor : — 

Kew pattern Barometer. 

Maximum Thermometer. 

MiniTnmn „ 

Dry-bulb „ 

Wet-bulb „ 

Thermometer Stand. 
Robinson Anemometer. 
Rain-gauge. 



APPENDIX I. 

Repobt of thb Assistant Seobetabt on the Lyspeotion of the Stations 
DUBiNG the Yeab 1881. (Plate XII.) 

Alston, August 17. — This station is at Love Lady Shield, which is 2 miles 
E of Alston and 1,140 feet above sea level. The instruments are on the 
lawn, which is in the valley of the river Nent, a rapid flowing stream 20 feet 
wide. The valley runs N and S, and hills rise on either side 600 feet 
high. The whole district is hilly, the greater part being moorland. Hills 
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in the neighbonrhood rise to the height of more than 2,000 feet above sea- 
level. Cross Fell, about 8 miles to the SSW, is 2,900 feet. All the instni- 
ments were in good condition. The thermometer-stand is a home-made one, 
and larger than the regular Stevenson pattern. The soil is limestone. — 
Observer, T. W. Dickinson. 

Beacon Stoop, March 19. — ^The thermometer-stand and rain-gaoge are 
placed on a small knoll at the extreme end of Beacon Stoop, the highest hill 
of the Weaver Bange and the most elevated point in Staffordshire. The 
ground is nearly level on the north, but falls very abruptly on all other sides 
except the north-west. Mr. Wragge experienced great difficulty with the 
minimum thermometer, owing to the index being displaced by the wind. 
The index is shaken down by gales from the eastward, and up by gales from 
the westward. Minimum readings are considered as reliable only with winds 
below force 5 ; readings between force 5 and 7 may or may not be reliable. 
I suggested that a wall screen with maximum and minimum thermometers 
should be placed on the north side of a limestone wall in a moorland field 
about 870 feet north from the Stevenson stand, on ground a little lower than 
the highest point. Also that an additional rain-gauge should be placed aboat 
800 feet north from the present one, where there is nearly level ground for 
some distance east and west."*^ These observations will be carried on till the 
1st of July. The height of the rain-gauge is 1,216 feet and of the thermo- 
meters 1,220 feet above sea-level. The ridge of the hill is about 400 feet 
above the valley on the SW. The soil is limestone rubble. — Observer^ 0. L. 
Wragob, F.B.G.S., F.M.S. 

Belpeb, March 22. — ^The thermometer-stand is placed on the grass beside 
the entrance walk to Field Head House. It is a little shaded by trees, bat 
there appears to be a good circulation of air. The rain-gauge is placed in 
the kitchen garden, but as the site was not very good it will be removed to a 
more open situation. The garden is on the east side of the Derwent Valley 
and just out of the town. The soil is limestone. — Observer, J. Htjntbb, Jun., 
Assoc.M.Inst.C.E., F.M.S. 

Blacebubn, August 10. — ^This station is at the west end of Blackburn, on 
the Preston New Bead, and on the northern slope of the town. The instru- 
ments are placed in a garden about 120 feet long and 85 feet wide, and 150 
feet above the lowest part of the town. The thermometer-stand is of a 
peculiar construction, and is so arranged that the funnel of the rain-gauge 
and an evaporation-dish are let into the top, the rain being collected in a 
bottle in the southern half of the stand. The thermometers are fixed to the 
board dividing the stand into two parts and face to the north. The thenno- 
meters are only protected on the south, and consequently the sun can shine 
on them in the early morning and also in the evening. There are no air- 
holes behind the bulbs of the maximum and minimum thermometers, so that 
there cannot be a free circulation of air round them. The maximum theimo- 

« This rain-gaQge has sinoe been started, and fre^uentl^ collects nearly double the 
amount of the olcl« 
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meter was 2 feet 11 inches, the Tninimnm 8 feet 9 inches, and the dry and 
wet 8 feet 6 inches ahove the gronnd. The maximnm thermometer is not 
graduated on the stem. On examining the thermometers it was found that 
the minimnm had ahont 2^ of spirit at the top of the tube, and was conse- 
qnentlj reading too low by that amount. The snbsoil is sandstone. — 
Observer, W. B. Bryan, M.Inst.C.E., F.M.S. 

Blackpool, August 11. — ^This station is situated at the South Shore, 
nearly 8 miles south of the centre of Blackpool, and about one-third of a mile 
from the sea-shore. The instruments are placed in the vegetable garden of 
Arnold House, on the Lytham Boad ; and the exposure is quite open. The 
ground in the whole of the district is flat. All the instruments were in a 
satisfactory condition. Soil, sand on turf, with clay below. — Ohsei-ver, C. T. 
Ward, B.A., F.M.S. 

Brioo, August 20. — ^At the end of March Mr. Briggs removed from 
Eelstem to Brigg, and brought his instruments with him and had them set 
up, but he has not been able to take the Second Order observations. He 
will, however, endeavour to take the Climatological readings. The instru- 
ments are placed on the lawn in an open and well exposed situation, the 
ground being quite level in the whole of the neighbourhood. The soil is 
sandy. — Observer, D. G. Briggs, F.M.S. 

BuRGHTLL, Hereford, August 80. — ^No change has been made in the 
instruments since the last inspection. A few weeks previously the dry-bulb 
thermometer was broken, since which time the minimum had been used as a 
dry-bulb, until a new instrument was obtained. Some shrubs and trees 
having grown up near the rain-gauge, Dr. Chapman undertook to' procure 
a new gauge and place it in a more open situation. Soil, clay. — Observer, 
Dr. T. A. Chapman. 

Buxton, September 6. — For some months past the instruments have 
occasionally been moved about, owing to the extensive alterations that are 
being made in the Hospital buildings. These will be completed in about 
two months, when a large grass plot will be railed off, and set apart for the 
instruments. A tower 40 feet high will also be erected at one comer of the 
Hospital grounds, on which will be mounted the sunshine recorder, the 
anemometer, and a rain-gauge. The instruments were in good condition, and 
since Dr. Sykes's return from Edinburgh the observations have been satisfac- 
torily recorded. Soil, limestone. — Observer, Dr. E. 9. Sykbs, F.R.A.S., 
F.M.S. 

Cardiff, August 81. — ^The instruments are placed in a garden 40 feet 
long by 80 feet wide, having a wall 7 feet high on each side and a high 
house on the SSW. At the ENE end there is a stream about 15 feet below 
the level of the garden. On the N and NE, just outside there are some trees 
which almost overhang the garden and subtend an angle of about 60° at the 
rain-gauge. The exposure is therefore not as open as might be desired ; in 
fact it is very confined. The ground in the district is flat, the nearest hills 
being 6 miles distant. The instruments were in a satisfactory condition. 
Mr. Adams adopts the plan of stocking the rainfall, so that he is able to check 
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the total M at the end of ihe month. The soil is gravel on clay. — Observer ^ 
W. Adams, M.Inst.C.E., F.M.S. 

Cabmabthbn, August 81. — ks the thermometer stand is lonvred at the 
firont and hack only, and there is no opening at the top, Dr. Hoarder was 
requested to have a few holes made in the sides at the top and bottom, so as 
to allow of more ventilation. A new pair of dry and wet thermometers has 
been obtained since the last inspection, which work more satisfactorily than 
the old ones. Soil, clay. — Observer, Dr. G. J. Heabdbb. 

Chbadlb, The Heath House, March 21. — ^All the instruments were 
found in good working order and the observations appear to be satisfactorily 
made. Mr. Philips has it in contemplation to set up a sunshine recorder ; 
the only place where it could command a complete view of the sun, while 
above the horizon, is on the tower. A site was selected for it on the south 
side of the tower, and a meridian line drawn. — Observer, J. C. Philips, 
P.M.S. 

Chbsteb, September 8. — The instruments were all in good order. The 
maximum and minimum thermometers were, xmtil recently, set in the after- 
noon, so that their readings did not always agree with the dry-bulb tempera- 
ture at 9 a.m. ; this has now been remedied, the thermometers being read and 
set at 9 a.m. Mr. Walker will shortly remove from Chester, so that the 
observations may possibly be given up, but he will try and induce one of the 
foremen of the lead works to carry them on. Soil, sand on clay. — Observer, 
A. 0. Walkeb, F.L.S., F.M.S. 

Ghxtbohstoee, September 1. — This station was found in a satisfactory 
condition and the instruments in good working order. The only changes 
since the last inspection are, 1. That the barometer has been removed to 
another room and placed in a better light, and 2. That a sunshine recorder 
has been set up. Subsoil, Wenlock BhsAe.^Observer, P. Wmght, F.C*S., 
F.M.S. 

CooKEBMouTB, August IS.-^'Cockermouth lies in a valley, andDr. Dodgson's 
house is at the bottom, only some 80 yards from the river Derwent. The 
instruments are placed on the lawn in a good sized garden ; as lawn tennis 
is played here they are doubtless occasionally liable to some derangement. 
The stand is a double screen and has an additional board over the top, and 
is mounted on a single post ; it is also painted green. On comparing the 
thermometers, it wa§ found that the zero of the minimum had risen 0^*8, and 
the dry and wet 0°'2. The soil is gravel. — Observer, Dr. H. DodgsoNi 
F.R.A.S., F.M.S. 

GoLWYN Bat, September 8. — ^This station is about three-quarters of a 
mile from, and 180 feet above, the sea. The instruments are placed in a 
large kitchen garden which slopes considerably from NW to SE. The garden 
is on the north-west side of a rather steep and narrow valley. The thermo- 
meter stand is placed on the north side of an asphalt path, so that there may 
possibly be some reflected heat arising therefrom. Mr. Walker's gardener 
left in July, so that the observations for the present have been discontinued, 
but they will most probably be resumed at the beginning of next year. Soil, 
loam on gravel.*-^02>im;er, A» 0. Walkeb, F.L*S.| F.M.S. 
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Fabley, March 19. — ^The instmments are placed in a garden on the south 
side of the house on the road to Oakamoor. The ground slopes from the 
NNE to the SSW, and drops considerably at some little distance to the 
Chumet Valley. The exposure is quite open from the ENE by S to NW. 
The garden is 640 feet above sea-level, and 800 feet above the bed of the 
Chumety which is only a little more than half-a-mile distant SW. The soil 
is sandy loam upon white beds of the Keuper. — Observer^ 0. L. Wbaggb, 
P.R.G.S., F.M.S. 

HoDsocB, March 28. — ^The ground in the neighbourhood is flat, but here 
it slopes a little to the south. A small stream, the river Byton, flows close 
by, about half-a-mile distant on the east. The instruments are placed on a 
lawn in a well exposed situation, and about 150 feet from a pond on the SW. 
Mr. Hellish has a sunshine recorder mounted on one of the towers of the 
gateway, and it is well placed. The only obstruction that is likely to occur is 
a tree on the ENE. The subsoil is red sandstone with light sand on the 
top. — Observer, H. Hellish, F.H.S. 

Leaton, September 2. — ^The Bev. E. V. Kgott was away from home, but 
the gardener showed me the instruments, which seemed to be all right except 
the grass minimum thermometer, which had 4° of spirit at the top of the 
tube. The mftTim nTn and miniTnTiTn thermometers required to be mounted 
quite horizontally and the stand to be painted. Hr. Pigott has no one to 
read the barometer during his absence, consequently the readings are some* 
times incomplete. Soil, clay. — Observer, Rev. E. V. Pigott, H.A., F.H.S* 

Llandudno, September 6. — The trees in the garden having grown a great 
deal since the last inspection, so that the exposure for the rain-gauge had 
become very imperfect. Dr. Nicol has agreed to have some of the branches 
cut ofif. The position of the thermometers in the stand will be re-arranged 
so that the instruments may be more conveniently read. The mercury in the 
barometer being dirty and the vacuum not very decided, the instrument will 
be sent to the maker to be cleaned. The sunshine recorder is mounted on 
the roof of the old telegraph station on the summit of the Great Orme*s Head, 
and is admirably situated. Soil, limestone. — Observer, Dr. J. Niool, F.H.S. 

LouGHBOBouGH, March 25. — The instruments are placed in a small garden 
(70 feet long and 18 feet wide) surrounded by a brick wall 6 feet high on the 
8W side of the house. The exposure is fiilly open from SE to W. The 
ground is level in the whole of the neighbourhood, the nearest hills being on 
the SW, about 8 miles distant. The garden is about 1 mile from the canal 
and \\ mile from the river Soar. The soil is gravel and the subsoil clay. — 
Observer, W. Bbbbidge, F.H.S. 

Hansfibld, March 24. — The force of the wind appears to have been very 
much under-estimated, being only about half the proper amount. The observa- 
tions have not always been taken punctually. The observer was requested to 
be more particular on this point, and to enter the time when the observations 
are not taken at the regular hours. The subsoil is sandstone. — Observer, W« 
Tyrbb, F.H.S. 

Oakamoob, March 19. — ^The thermometer stand and rain-gauge are placed 
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in the station yard of the North Staffordshire Railway, midway between the 
line and the river Chomet. The ground is in the centre of the Chnmet 
Valley, which is barely one-eighth of a mile in width ; hills rise abruptly on 
both sides to 150 or 200 feet. The general soil is alluvial, but the instru- 
ments stand on sandy loam. This station was organised and the instruments 
provided by Mr. Wragge. The observations are taken by Mr. E. Kettle, 
the station master. (Mr. Wragge, on his removal from the neighbourhood^ 
presented the instruments to the Society, so that the observations might be 
carried on under proper supervision.) — Observer, E. E. Kettle. 

Boss, August 29. — This station is at the Gndg, a little way out of Boss, 
on ground sloping from NE to SW. On the SE and S about 1 mile ' 
distant there is a hill which rises to the height of about 600 feet above sea- 
level. On the W about half a mile distant the ground slopes steeply to the 
valley of the Wye. The instruments are placed in a vegetable garden which 
is fairly well open. The Stevenson screen was mounted upon, but not fixed 
to, a table. The water-cup was placed immediately beneath the bulb of the 
wet thermometer. The maximum and Tm'm'TnTini thermometers were also 
near the top of the screen. Mr. Southall undertook to have the position of 
the thermometers rearranged, so that the dry and wet shall be behind and 
have their bulbs 4 feet above the ground, and the maximum and minimum 
in front ; the stand also is to be raised a little, firmly fixed, and fresh painted. 
On comparing the thermometer used for terrestrial radiation it was found that 
it read about 5° too low ; there was no spirit at the top of the tube, and it 
appeared to be in good condition. Mr. Symons tested this thermometer in 
1875, when it read about 2° too low. This is an old liiermometer by Messrs. 
Negretti and Zambra, but it seems strange that the glass should have ex- 
panded so much by age. Soil, Old Bed Sandstone. — Observer, H. Southall, 
F.M.S. 

St. Miohael*s-on-Wybe, August 12. — This station is neaiiy midway 
between Preston and Fleetwood. The whole of the district is very flat, the 
nearest hills being 7 miles to the ENE. The instruments are placed in the 
kitchen garden of the Vicarage, which is 160 feet long and 170 feet wide, 
and is surrounded by a wall 8 feet high. The Vicarage grounds are 
sheltered by trees on the W, but otherwise the neighbourhood is very open. 
The river Wyre is only about 200 yards distant on the N. AU the instru- 
ments were in good order and appeared to be correctly read. Soil, loam on 
day. — Observer, Bev. P. J. Hornby. 

Soaleby, August 16. — The instruments were all in good order, and the 
observations appeared to be punctually taken. The barometer has been 
moved since the last inspection to another room, where it is in a better light. 
The maximum thermometer, which is of Phillips' construction, got out of 
order on two occasions during the severe winter owing to the index being too 
long. Soil, loam on sand, with clay in the neighbourhood* — Observer^ B. 
A. Allison, F.M.S. 

SoABBOROUGH, August 19. — The thermometer- stand was moved a short 
time ago to the site selected at the last inspection, as the photographic studio 
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Established 1850. Incorporated by Boyal Charter, 1866. 



80 Great George Street, 

Westminster, S.W, 
June 1882. 

Sir, 

At the Ordinary Meeting of the Society, to be held 
by kind permission of the Council of the Institution of Civil 
Engineers, at 25 Great George Street, Westminster, on 
Wednesday, the 21st instant, at 7 p.m., the following Papers 
will be read : — 

** A New Metal Screen for Thermometers.'* 
By the Rev. Fenwick W. Stow, M.A., F.M.S. 

** On the effect of different kinds of Thermometer Cribs and 

of different Exposures in estimating the diurnal range of 

Temperature at the Royal Observatory, Cape of Good Hope,'' 

By David Gill, LL.D., F.R.A.S. 

^* Account of a Cyclone in the Mozambique Channel, 

January lAth-19th, 1880." 

By Charles S. Hudson. 

" Rainfall of Frere Town, Mombassa, East Coast of Africa, 

1875-81." 

By R. H. TwiGG, M.Inst.C.E., F.M.S. 

I am. Sir, 

Your obedient servant, 

WILLIAM MARRIOTT, 
Asmtant Secretary, 

[A.-6-82.] 
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at the end of the garden was enlarged owing to the laying down of a new 
tramway. On comparing the thermometers it was found that the zeros of 
the dry and wet had risen 0°'4. The sea temperature is taken every other 
day at the North Pier at high water by the man in charge of the pier. — 
Observer, F. Shaw, F.M.S. 

SoABBORouGH (St. NioflOLAs), August 18. — ^This station is in a shallow 
valley which runs N and S, and is about three-quarters of a mile from the sea 
on the N, and nearly 1 mile from the sea on the E. The instruments are 
placed on a grass plot 12 feet square in a large kitchen garden. The rain- 
gauge was at one comer of the plot, and was rather protected by peas 
growing close by ; it will be moved to the opposite comer, where it will be 
better exposed. The instruments belong to Mr. Woodall, but the observa- 
tions are taken by one of his gardeners. Soil, loam on clay. — Observer, 
J. McClelland. 

Seathwaite, August 18. — All the instmments were in good working order, 
and the observations appeared to be accurately made.— 06»en;^r, W. Dixon. 

Stapleton, August 16. — This station is 10 miles E of Longtown and 16 
miles NE of Carlisle. The ground in the neighbourhood is very undulating 
and rather hilly. The instruments are placed in a small kitchen garden 
surrounded by a hedge at the foot of a hill which rises some 170 feet to the 
N. The exposure is quite open. There is a range of hills about 7 miles 
distant on the N and E which rise to the height of 1,500 feet above sea- 
level. The stand is a home-made one of the Stevenson pattem. Mr. 
Walker was requested to allow for a better circulation of air at the bottom. 
Soil, sand on limestone. — Observer, T. H. Walker, L.E.C.P., F.M.S. 

Strelley, March 22. — This station is on the summit of the ridge dividing 
the valleys of the Leen and Erewash, the Leen being to the east and the 
Erewash to the west of Strelley. The ground in the neighbourhood, thongh 
not very hilly, slopes away rapidly, the highest point being about half a mile 
distant to the north. The instmments are placed in the kitchen garden, 
which is surrounded by a high wall. The thermometer-stand is 86 feet from 
the north wall, and about 150 from the other three. Mr. Edge has recently 
procured a sunshine recorder, which is placed on the top of a stone chimney 
on the garden wall, but the instrument will require shifting as there are some 
trees which intercept the sun's rays. The soil is New Bed Sandstone im- 
mediately above the Coal Measures. — Observer, T. L. K. Edge, F.M.S. 
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APPEN- 

ABSTRACT OP RECEIPTS AND EXPENDITURE 



£ 8. d. 
66 2 2 



46 8 9 



Receipts. 

£ 8. d. 

Balance from 1880 

Dividend on £800 M. S. and L. B. 4^ Debenture Stock 35 2 

Do. £886 18s. Od. New 3 per Cents 11 6 9 

SabsoriptionB for 1878 10 

Do. forl879 15 4 

Do. forl880 44 5 6 

Do. forl881 323 15 

Do. forl882 16 2 

EntranceFees 77 8 

Life Compositions 132 

Meteorological Office :-— 

Copies of Monthly Betoms 100 

Do. Annual „ 2 10 

Do. WeeUy „ 3 18 2 

Grant towards Inspection Expenses, (2 years) 50 

Sale of Publications 



608 14 6 



156 8 2 
80 19 4 



£908 12 11 
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Dix n. 

FOE THE YEAR ENDING DECEMBER 81st, 1881. 



EXPENDITUBB. 

a s. d. £ 8. d. 
Journal, dte : — 

Printing Nos. 87-40 116 19 3 

Illustrations 30 13 6 

Authors' Copies 16 14 6 

Meteorological Beoord 43 9 

Begistrar General's Reports 7 12 

216 8 3 

Printing, dtc, : — 

General Printing. •••.«• •• 1718 9 

Index of Publications. 16 6 

Hints to Observers 32 4 

List of Fellows ^ . 8 3 6 

Forms 2117 6 

Stationery 13 19 3 

Books and Bookbinding .••• 1610 6 

126 14 

Salaries : — 

Assistant-Secretary 150 

Computers 92 10 6 

Overtime 6 3 

248 10 9 

Office ExpenseSf *c. ; — 

Bent and Housekeeper 48 8 8 

Furniture, Coals, and Insurance 10 12 9 

Postage 46 7 8 

Refreshments , 12 16 4 

Petty Expenses 6 8 

Beporting Discussion at November Meeting Ill 6 

Collecting Arrears of Subscriptions^ &o Oil 7 

124 16 6 

Observatione :— 

Inspection of Stations • • 46 18 7 

Observers at Dartmoor and Seathwaite 6 6 

Type for Symbols 13 19 

Instruments •.••••••.. 16 4 

66 17 11 

781 6 6 
Balance :— 

AtBankof England 110 14 3 

In hands of Assistant- Secretary 16 12 3 

127 6 6 



£908 12 11 



We have examined the accounts for the year 1881, with the Vouchers and the 
books of the Society, and find them to be correct, . -^ 

JOHN SANFOED dVaSON, ) .... ^ 
CHABLES HABDING, / ^^^o^^* 

/muary ^th^ 1882» 
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APPENDIX m. 
Obituaby Notice. 

Sib Antonio Bbady was bom on November 10th, 1811, and educated at 
Lewisham Grammar School. He entered the Civil Service of the Navy as a 
junior clerk in the Royal Tictualling Yard at Deptford. After serving in the 
same capacity at Plymouth and Portsmouth, he was promoted to head-quarters 
in the Admiralty at Somerset House. Here he gave such satisfaction in the 
discharge of his duties, that in 1854 he was made head of the Contract Office 
and Registrar of Public Securities ; subsequently he assisted very materially 
in re-organising that Office, and was appointed the first Superintendent of the 
new Purchase and Contract Department. In 1870 he retired from the 
Service, and received the honour of knighthood in recognition of the arduous 
and unremitting labours he had undertaken in connection with the Civil 
Service, which extended over 40 years. 

From the time of his retirement till the day of his death he was most 
solicitous for the public welfare, and devoted his time, health and means to 
promote various objects of social, educational and religious good, which 
ever received his warm co-operation. 

He died suddenly on December 12th, at his residence, Maryland Point, 
Stratford. 

Sir Antonio was elected a Fellow on June 4th, 1850, and served on the 
Council from 1854; being Vice-President in 1859-60 and 1868-64; and 
Trustee from 1865 till the time of his death. 



APPENDIX IV. 
List op Books Pubchased. 



Admibalty Manual op Scientipic Enquiry.— Originally edited by Sir John 
P. W. Herschel. Fourth Edition, superintended by Rev. R. Main, F.R.S. 8vo 
(1871.) 

Allgemeine Erdkunde. — Ein Leitfaden der astronomischen und physichen 
Geographie, Geologie und Biologie. Bearbeitet von Dr. J. Hann, Dr. F. v. 
Hochstetter und Dr. A. Pokomy. 8va (1881.) 

BoussiNGAULT, J. B. — Economie Rurale con8id6r6e dans ses rapports aveo la 
Chimie, la Physique et la M6t6oroIogie. Tomes I. et II. 8vo. (1843-4.) 

British Association for the Advancement op Science.— -Report of 
Meeting for 1876, 8vo. (1877.) 

ENCYCLOPiBDiA Britannica.— Ninth Edition. Vol. XII. 4to. (1881.) 

FoissAC, Dr. P. — De la M6t6orologie dans ses Rapports avec la Science de 
rhomme et principalement avec la M6d6cine et THygi^ne PubUque. Tomes I. 
etil. 8vo. (1854.) 

KiRWAN, R., P.R.S.—- An Estimate of the Temperature of Different Latitudes. 
8vo. (1787.) 

La Nature, 1881. 4to. (1881.) 

Nautical Magazine for May, 1881. 8vo. (1881 .) 

Russell, R. — North America, its Agriculture and Climate, containing Obser- 
vations on the Agriculture and Climate of Canada, the United States, and the 
Island of Cuba. 8vo. (1857.) 

The City Remembrancer : being historical narratives of the Great Plague 
at l^ndon, 1665 ; Great Fire, 1666 ; and Great Storm, 1703. Two Vols. 8vo. (1769.) 

Thom, a. — ^An Enquiry into the Nature and Course of Storms in the Indian 
Ocean south of the Equator. 8vo. (1845.) 

" Tmm " Reqist^b op Dv^nts in 1878 and 1880. 8vo, (1879 and 1881.) 
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APPENDIX V. 
Donations beoeived dubing 1881. 
Presented by Societies, Institntions, &c. 

Abelaidb, Botal Sooiett of Sottth AnsTBALiA. — Transactions and Proeeedings and 
Beport, Vol. m. 

Bombay, Meteobolooioal Office.— Beport on the Administration of the Meteorolo- 
gical Department of Western India for the year 1880-81. 

Bbisbane, General Beoistbb Office. — Beport on the Vital Statistics, Nov. 1880 to 
Sept. 1881. — Prelimina^ Statement of Census for the year 1881. 

Bbusselb, Acad^hie iU>xALE DE Beloiqub. — Bulletins. Tomes XLVI.-L. — ^Annuaire, 
1879-81. 

Bbusselb, Obsebyatoibe Boyal. — Annales M6t6orologiques, ObserYations des Stations 
Olimatologiques, Jan. to April, 1880. — Annales M6t6orologiques de Bruxelles, Noy. and 
Dec. 1880.— Bulletin M6t6orologique Oct. 1880 to Noy. 1881.— Observations M6t6oro- 
logiques faites auz stations Int^ationales de la Belgique et des Pays Bas, June 1879 
to Jan. 1880.— Annuaire, 1880, 1881, and 1882. — Annales M6t6orologiques, Deuzi^e 
S^e. Tome I. 

Bbusselb, SociisTi: Beloe de OisooBAPHiE.— Bulletin, Vol. IV., No. 5. 

Budapest, E. XJng. Centbal-Anbtalt f0b Meteobolooie und Ebdmaonetismub.— 
Jahrbuch, 1878 and 1879. 

Calcutta, Meteobolooioal Office. — Beport on the Meteorology of India in 1878. — 
Beport on the Administration of the Meteorological Department of the QoYcmment of 
India in 1879 to 1880. — ^Begisters of Original ObserYations reduced and corrected, April 
1879 to July 1880.— Indian Meteorological Memoirs. Vol. I., Pt. V. 

Calcutta, St. Xayieb'b College Obsebyatobt. — ^Meteorological Begister, July 1880 
to June 1881. 

Canada, Meteobolooioal Sebyice. — Beport for 1879. 

Cape Town, Meteobological Commission. — ^Beport for the year 1880. 

Chbistiania, Nobwegian Nobth Atlantic Expedition.— Chemistry. By H. Tomoe. 
— Zoology, Fishes. By B. Collett.— Zoology, Gephyrea. By D. C. Danielssen and 
Johan Eoren. 

Chbistiania, Nobskb Meteobologiskb Inbtitut. — Jahrbuch, 1879 and 1880. — 
OYersigt oYcr Veirforholdene i Norge i Aaret, 1880. Ved E. Hesselberg. 

Copenhagen, Dansee Mi:Ti:oBOLoaiSEE Inbtitut. — ^Bulletin M6t6orologique du Nord, 
Dec. 1880 to Nov. 1881.— Meteorologisk Aarbog for 1880. Parts 1 and 3. 

Cbacow, £. E. Stebnwabte.— Meteorologische Beobachtungen, Oct. 1880 to 1881. 

Dublin, Genebal Begisteb Officb.— Weekly Betums of Births and Deaths. 

Dublin, Boyal Ibish Academy. — Proceedings : Science, Vol. HI. Ser. n. Nos. 6-6 ; 
Polite Literature and Antiquities, Vol. IE. Ser. n. No. 2. — Transactions : Science, Vol. 
XXVni., Pts. 1 to 6. Polite Literature and Antiquities, Vol. XXVII., Paper 4. 

Edinbubgh, Genebal Begisteb Office. — Quarterly Betums of Deaths, Births and 
Marriages, 1865 to Sept. 30th, 1881. 

Edinbubgh, Boyal Society. — ^Proceedings, Nos 105 to 107. 

Falmouth, Boyal Cobnwall Polytechnic Society. — Forty-eighth Annual Beport, 
1880. 

FiUMi, I. B. AccADEMiA Di Mabina. — Moteorological ObserYations, Oct. 1880 to Oct. 
1881. 

Gensya, Obbebyatoibb.— B6sum6 M6t^rologique de I'ann^e 1879. Par Prof. E. 
Plantamour. 

Gbneya, SooiisTi: de GiooBAPHiE. — Le Globe, Tome XIX. LIy. 4 ; Tome XX. LIy. 
1-6. 

Gbebnwich, Boyal Obsebyatoby. — ^Beport of the Astronomer Boyal to the Board of 
Visitors, June 4, 1881. — ^Magnetical and Meteorological ObserYations, 3879. — Descrip- 
tion of the Greenwich Time Signal System. 

Hambubg, Deutsche Sbbwaete.— Witterbericht.— Monatliche XJebersicht der Wit- 
terung 1879, April to Noy. ; Aug. 1880 to July 1881. — Meteorologisdie Beobachtungen 
in Deutschland fur 1878. — Aus dem ArohiY der Deutsohen Seewarte 1879 and 1880. 

IoWa, Weatheb Sebyice.— Weather Bulletin.— Report for 1881. 

Leipzig, Meteobologischb Buebau. — Bericht, 1880. 

Leipzig, Stebnwabte. — Monatliche Berichte ilber die Besultate aus den meteoro- 
logischen Beobachtungen angestellt an den Eoniglich Sachsisohen Stationen im Jahr« 
1879, 
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Lisbon, Aoadbmu Bsal das SoiENOUS.^Jomal do Soienoias Mathematioas, Noi. 24 
to 29.— Memorias. Tomo V., Parte n. ; Tomo VI., Parte I. 

Lisbon, Sooisdade de Geoobaphib.— Boletim 2a Serie, Nos. 1-2. 

LiTBBPooL, LiTBBABT AND Philobophioal SooiETT.^ProoeedingB, Vols. XXXTTI. and 
XXXIV. 

London, Abmt Medical DEPABTUENT.-^Beport for 1879. 

London, Abt Union.— Report of the Oonncil for 1880. 

London, CJolonial Office.— Annual Beport of the Mauritias Observatory for the year 
1880.— Meteorological ObservationB made at St. Anne's, Trinidad, 1862 to 1880. 

London, Gbnebal Reoistbb Office.— Weekly Retdms of Births and Deaths. — 

Quarterly Betoms of Marriages, Births and Deaths.— Annual Smnmary of Births, 
eaths, and Causes of Deaths in London and other large Gities, 1880. 

London, Indu Office. — Account of the Operations of the Great Trigonometrical 
Survey of India, Vol. VI.— Bombay Magnetical and Meteorological Observations, 1871 
to 1878. 

London, iNSTirnnoN of Civil Enoineebs. — The Flow of the Biver Thames. By J. 
Taylor. 

London, Liohtnino-Bod Confebenoe.— Beport. 

London, Mbteobologioal Office. — Daily Weather Beports.—- Weekly Weather 
Reports.— Quarterly Weather Beport, 1876, Pt. I.— Hourly Headings, Nov. 1879 to 
Sept. 1880.— Beport of the International Meteorological Committee. Meeting at Berue, 
1880. — Report of the Meteorological Council to the Royal Society for the Tear ending 
Slst March, 1880.— Bulletin quotidien de TAlggrie, Nov. 1, 1880, to Nov. 30, 1881.— 
Su le Osservazioni Meteorico-Agrarie. Proposte del Prof. G. Cantoni. — DieBeniitzung 
der Meteorologie fiir landwirthschaftliche Arbeiten von Dr. 0. Bruhns. — Meteorological 
Observations made at Braila, Roumania, during 1880 (MS.). — Die Organisation eines 
meteorologisohen Dienstes im Interesse der Land-und Forst^irthsohaft fiir das Gebiet 
des Deutschen Belches. — Meteorologia Italiana. Biassunto delle Osservazioni fatte 
nel settenio, 1866-72, e relative deduzioni.— Indian Daily Weather Beports, July 1 to 
Dec. 31, 1880.— The Glycerine Barometer. By J. B. Jordan. — Meteorological Obser- 
vations taken at Southport, Feb. 18 to March 11, March 19 to July 8. — ^Bulletin Mensuel 
M6t6orolo^qu6 de I'Association Soientifique de France. Tomes I. et n.— Variazioni 
della Declmazione Magnetica. Nota del P. F. Denza. — Leggi della Variazione Diuma 
dell' £llettricit& Atmosferica. Nota del P. F. Denza.— Anemografo e Pluviografo 
del P. F. Denza.— La Meteorologia delle Montague Italiano. Belazione del P. F. 
Denza.— Observations M^t^orologiques du B^seau Africain, Ann6es 1878-79. — On 
Barometric Differences and Fluctuations. By J. E. Laughton.— Short account 
of the Winterings in the Arctic Regions during the last 60 years. By C. Borgen 
and B. Ck>peland.— An Account of Meteorological Observations in Four Balloon 
Ascents. By J. Welsh.— Protokolle der III. Intemationalen Polar-Conferenz im 
Physikalischen Central-Observatorium zu St. Petersburg 1-6 Aug. (20-26 Juli) 1881. 
— G6n6ralit6s sur la Geographic et la M6t6orologie de TAlgme.— Organisation 
Actuelle du Service M6t6orologique en Europe. — Anales del Observatorio de Marina 
de San Fernando. Observaciones Astronomicas. Eclipse de Sol de 22 de Dioiembre 
de 1870. — Capt. Bostaing. Test of Storm Warnings. — ^Also many other Books and 
Pamphlets. 

London, Botal Aobicttltubal Society. — Journal New Series. Vol. XVII. 

London, Boyal Astbonomical Society. — Monthly Notices. 

London, Boyal Botanic Society.- Quarterly Beoord. Nos. 6 and 7. 

London, Boyal Institution or Gbeat Bbitain.— List of Members, &o., 1879 and 
1880.— Proceedings. Nos. 72 and 73. 

London, Royal Society.- Proceedings. Nos. 208 to 215. 

London, Sanitaby Institute or Gbeat Bbitain. — Calendar for 1881. — Transactions, 
Vol. n. 

London, Society of Abts. — Journal. Nos. 1467 to 1519. 

London, Society of Public Analysts.— The Analyst. Jan. to Dec. 1881. 

London, Society of Teleobaph Enoineebs. — Journal. Nos. 34 to 38. 

Madbid, Sociedad GeoobaphioA.— Boletin. Tomo IX., No. 6 ; Tomo X. ; Tomo XI., 
Nos. 1 to 5. 

Mablbobouoh, College Natubal Histoby Society.- Report for 1880. 

Maubitius, Royal Alfbed Obsebvatoby.— Results of Meteorological Observations, 
1877 to 1880. 

Melboubne, Govebnhent Obsebvatoby. — Monthly Record of Results of Observa- 
tions in Meteorology, Terrestrial Magnetism, &c., July 1880 to Jan. 1881. — Minutes of 
Proceedings of the Intercolonial Meteorological Conference held at Melbourne, April, 
1881. 

Melboubne, Royal Society of Viotobu. — Transactions. Vol. XVn. 

IiIezioo, Ministebio de Fokento,— Boletin. Tomo V., Nos. 202 to 219; Tomo VI. 
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Nos. 1 to 100, 107 to 131.— BeTista Mensual Olimatologica. Tomo I., Nos. 1 to 8, and 
6 to 8.— Anales. Tomo IV. 

Milan, Beal Ossebvatobio di Bbbba. — Determinazione della Latitudine dell' Osser- 
Tatorio di Brera in Milano e dell* Osservatorio della R. Universita in Parma. 

Moncaliebi, Obsebvatorio del Colleoio Carlo Alberto.— Bullettino Meteorologico, 
Anno XV., Nos. 7 to 12. Serie II., Vol. I., Nos. 1 to 8.— Osservazione Meteorologiche. 
Sept. 1880 to July and Sept. 1881. 

Munich, K. B. Mbteobolooischb Cbntbal-Station. — Uebersicht dber die Witterungs- 
▼erhiiltmsse im Eonigreiche Bayem, Dec. 1880 to Oct. 1881. — Beobachtnngen der 
Meteorologischen Stationen im Eonigreiche Bayem. Jahrgang II. Heft 4, to Jahrgang 
m. Heft 3. 

Munich, E. Stebnwabte. — ^Meteorologisohe nnd Magnetische Beobachtungen 1880. 

New York, Centbal Pabk Observatobt. — ^Abstract of Registers from Seli-Recording 
Instruments, Deo. 1880 to Nov. 1881. 

OxFOBD, RADCLnrFE Obsebyatobt.— Results of Meteorological Observations, 1876 to 
1879. 

Pabis, -Bureau Centbal Mi^TioBOLoaiQUE db Fbance. — ^Bulletin International.-- 
Annales 1878, Parts II. and IV., 1879, Parts I. and IV. 

Paris, L'Obsbbvatoibe db Montsoubis. — ^Annuaire 1881. 

Pabis, Soci&Ti: Mi:Ti:oBOLOOiQUB de Fbance. — Annuaire 1880, Parts 2 to 4, 1881, 
Parts 1 and 2. 

PHiLADELPmA, Ambbican PHILOSOPHICAL SociETT. — Proceedings Nos. 106 to 108.— 
Transactions, Vol. XV., New Series, Part 3. — ^Listof Members. 

Pbaoue, E. E. Stebnwabte. —Astronomische, Magnetische und Meteorologische 
Beobachtnngen, 1880. 

Quito, Obsebvatorio Astronomico.— Boletin, Ano I., Ano II. ; Nos. 1-3. — Historia 
y Description del Observatorio Astronomico de Quito, por Juan B. Menten. 

BoME, Ufficio Centrale di Meteorolooia. — BoUettino Mensile, Mar. to Nov. 1880. 

St. Petersburg, Eaiseruchen Aeademib der Wissenschaften. — Repertorium filr 
Meteorologie, Band VIE., Hefts 1 and 2. — ^Die Temperatur-Verhaltnisse des Bussischen 
Belches auf Veranlassung seiner Erlauoht des Herrn Staatssecretars Graf P. A. V. 
Walujew, kritisch bearbeitet von H. Wild. Zweite Halfte mit einem Atlas. 

St. Petersburg, Physikalischb Central Observatorium.— Annalen 1879, Parts 1 
and 3. — ^Bapport sur les Actes et B6sultats de la troisidme Conference Polaire Inter- 
nationale tenue ^ St. P^tersbourg pendant les jours dn 1-6 aoilt, 1881. 

San Fernando, Del Instftuto y Obsebvatobio de Mabina.— Anales, Observaciones 
Meteorol6gicas, 1877, 1878 and 1880. 

Stockholm, E. Svensea Vetenseaps-Aeademie. — Meteorologiska lakttagelser i 
Sverige, 1876to 1877. 

Stonyhubst, College Obsebvatobt. — ^Results of Magnetical and Meteorological 
Observations, 1880. 

Sydney, Govebnment Obsbbvatoby.— Meteorological Observations, Oct. to Dec. 1877. 
— Results of Astronomical Observations, 1877 and 1878. — Results of Meteorological 
Observations made in New South Wales, 1876-1879. — ^Results of Rain and River Obser- 
vations made in New South Wales during 1880. 

Sydney, Royal Society op New South Wales. — Journal and Proceedings, Vols. 
Xm. and XIV. 

Tiplis, Physikalisches Obseevatobium. — Meteorologische Beobachtimgen, 1879 and 
1880. — Magnetische Beobachtungen, 1879.— Beobachtungen der Temperatur des 
Erdbodens. 

ToBiNo, L 'AssociAziONE Meteobolooica Italiana Alpino-Apennina. — Regolamento 
pel servizio. — Statute. 

Toronto, Meteorological Oppice. — Monthly Weather Review, Dec. 1880 to Nov, 
1881. — General Meteorological Register, Magnetic Observatory, Toronto, 1880. 

Upsala, Observatoire de l'Universite. — Bulletin |M6t6orologique Mensuel, 1880. — 
Recherches sur les Ph6nom&nes Periodiques des Plantes, par B. Hult. — Die meteoro- 
logischen Beobachtungen wahrend der Vega-Expedition von Nordkap bis Yokohama 
durch die Meerenge Behring. Von H. H. Hildebrandsson. 

XJtbbcht, E. Nederlandsoh Metborologisch Institxtt. — Meteorologisch Jaarboek, 
1876, Part II., and 1880. 

Vienna, E. E. Central anstalt p^ Meteorologie und Erdmagnetismus.— Beobach- 
tungen, Oct. 1880 to May and July to Oct. 1881.— Jahrbuch, 1880, Part 1. 

Vienna, Oesterreiohischb Gesellschapt pub Meteorologie. — Zeitschrift, 1881. 

Washington, Smithsonian Institution. — ^Report for 1879. 

Washington, War Department.— Daily Bulletins of Weather Reports, with the 
Synopses, Probabilities and Facts, June to Aug. 1877.—- Monthly Weather Review, 
Jan., Sept. and Oct. 1881.— Annual Report of the Chief Signal-Of&cer, 1879. 

Watpobd, Hbbtpobdswrb Natural Histoby Sooibty,— Transactions, Vol. I, Parts 
5 to 7. 
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Wellington, Gbneeal Rboistbb Qmox.— Statistios of the Colony of ^ew Zealand, 
1879. 

Zi-Ea-Wbi, Obsebvatoirx MAONiTiQUB BT M&TioBOLOoiQUB. — ^Bulletin Mensnel, 
July to Deo. 1880.— Snr I'lnolinaison des Vents, par M. DeoheTrens. 

ZUBIOH, MbTBOBOLOOISCHE GeNTBALANSTALT DBB SoHWBIZEBIBOHBN NATUBTOBflOHENDEN 

Gesellsohaxt. — Schweizerisohe meteorologiBohe Beobadhtangen, 1878, 6, 7 ; 1879, 5 ; 
1880,1 to 4. 

Presented by Individuals. 

Aldbidob, B. G., F.M.S.— The Weather of Jan., July and Oct. 1881.— Isle of Wight, 
Comparison between the Climate of Ventnor and that of Newport.~The Climate of the 
Undercliff, Isle of Wight. By J. L. Whitehead, M.D. 

Atkinson, E. E. — ^Meteorology of the Himalayan Districts of the North- Western 
Provinces. By S. A. Hill. 

Bakeb, Db. H. B. — The principal Meteorological Conditions in Michigan during the 
years 1877 and 1878. 

Blanfobd, H. F., F.R.8. — Description of a Bain gauge with Evapometer, for remote 
and secluded stations. — On the relations of cloud and rainfall to temperature in India, 
and on the opposite yariations of density in the higher and lower atmospheric strata. 

Bbbtton, S.— Meteorology of Eastbourne during the Januarys of 1878, 1879, 1880, 
1881. 

Bbyan, W. B., F.M.S.— Rainfall in the Counties of Torkand Lancaster. 

Capron, J. B., F.M.a—A Plea for the Kainband. 

Cabbuthebs, Rev. G. T. — The Inverse Distances of Planets. — ^A Theory conoeming 
Sun Spots. 

Clabk, £., F.M.S.— The Britannia Tubular Bridge. 

Colladon, Pbof. D.— Contributions 4 PEtude de la Grdle et des Trombes aspirantes. 
— D6viations de la Foudre dans une Campagne situ^e aux environs de Gendve.— Notes 
fUT quelques ezp^enoes faites en 1826 sur les Courants Blectriques produits par des 
^airs 61oign^ et sur une observation de M. Ben6 Thury relative aux Bruits des 
T^16phones pendant les Orages. 

Danckelman, Db. a. Yon. — ^Begen, Hagel und Gewitter.^Die Ergebnisse der meteoro- 
logischen Beobachtungen des Herm Hermann Soyauz. 

Denning, W. F., F.M.S. — The Motions and Varieties of the Jovian Spots. — Observa- 
tions of Meteors, Nov. 25^28, 1880; and Saturn in Oct. 1880. 

Dickson, E. B. — Weather Report at Auckland during 1880. 

Dimblebt, J. B.— All Past Time and Almanack for 188 K 

DoDosoN, Db. H., F.M.S. — Notes on the Meteorology of Cockermouth. 

DoNKiH, B., JuNB. — Meteorological Essays and Observations, by J. F. Daniel, F.R.S. 
lat Edition. 

DuNLOP, W. H., F.M.S.—Abstract of Meteorological Observations made at Annan- 
hill, Kilmarnock, during 1880. 

Elleby, R. L. J., F.R.S — An Improved Ombrographor Self -Registering Rain-Gauge. 

Fleming, S., C.M.G. — The adoption of a Prime Meridian to be common to all nations. 

Fox, W. L., F.M.S.— Notes on the Meteorology of Falmouth for the year 1880. 

Gamble, J. G., M.A., F.M.S. — Results from Meteorological Observations made at the 
Royal Observatory, Cape of Good Hope, 1842-63, and a Notice of the Observations made 
by La Caille, 1751-52. —Reports of the Meteorological Commission, Cape of Good Hope, 
1875-77- 

Glyde, £. £., F.M.S.— Abstract of Meteorological Observations made at Babbacombe, 
Torquay, during 1880. 

GoBDON, R., F.M.S.— Several Maps relating to Irrawaddy River. 

GosLiN, S. B., F.M.S.— Facts and Records in connection with Boiler Explosions in 
1881. 

Hall, M.— Jamaica Weather Report for June to Sept. 1881.— First Report on Earth- 
quakes in Jamaica, 1880-81. 

Hambebo, Dr. H. E.- Sur la Variation Diume de la Force du Vent. Pt. 2. 

Hankinbon, R. C^— Weather at Red Lodge, Southampton, Dec. 1880 to Nov. 1881 
(MS.). 

Hann, Dr. J.— Die Vertheilung des Regenfalls iiber Oesterreich in der Periode vom 
11-16 Aug. 1880 und deren Beziehung zur Vertheilung des Luftdruckes.— Berioht fiber 
die Fortschritte der geographischen Meteort»logie. — Ueber den taglichen Gang einiger 
meteorologischen Elemente in Wien (Stadt).— Ueber den taglichen Gang des Luftdruckes, 
der Temperatur, der Feuchtigkeit, Bewdlkung und Windstarke auf den Plateaux der 
Rocky Mountains. 

Habdino, C, F.M.S— The Scottish Black Rain Showers. By Rev. J. Rust. 

Habvbt, Rev. C. W., F.M.8.— Rainfall in Herts, 1840-80, and Jan. to Nov. 1881.— 

NBW SERIES. — ^VOL. VUI. K 
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Hetdorologioal Obeervations taken at Throcking, Herts, doring the year 1880.~The 
Frost of January 1881 as experienced in Herts. 

Hiij>EBBANDB80N, Proi H. H. — Mafcho des Isothermes an printemps dans le Nord 
de TEnrope. — Nagra Blad nr var, Tids Meteorologi. 

HopKiMSON, J., F.M.S.— Beport on the Bainfall in Herts in 1879, and Nov. and Deo. 
1880. — Meteorological Observations taken at Wanslord House, Watford, during 1879. 
HoBKiNS, Dr. S. E., F.R.S., F.M.S. — Meteorological Observations, Guernsey, Nov. 
1880 to Nov. 1881.— Bemarkfl on the Climate of Southampton. By Dr. J. Drew. 
HuNTEB, J., Junr., F.M.S.— Meteorological Observations at Belper. 
JiNMAN, G., F.M.S. — Form and arrangement of the Cloud Bands and Earth Currents. 
Knipping, E.— Der Grosse Oktober-Teifun 1880 (26 Sept- bis 4 Oktober). 
EoppBN, Dr. W. — Notiz iiber die Biickfiihrung der Anemometerangaben der Stationen 
der Seewarte auf absolutes Maass und iiber das Yerhaltniss von Beaufort's Scala zur 
Windgeschwindigkeit. — Ueber die mechanischen Ursachen der Ortsveranderung atmo- 
spharischer Wirbel. — Begenhaufigkeit und Begendauer. — Ueber mehrjahrige Perioden 
der Witterung. — H. Toynbee's Meteorologie des Nordatlantischen Oceans im August, 
1878. — Die Begenverhaltnisse des Athmtisohen Oceans nach den Beobachtungen 
Deutscher Schiffe. — XJntersuchungen iiber die Witterungsverhaltnisse zwischen dem 
Felsengebirge und dem Ural in den Monaten Januar bis Marz 1878. 
Latham, B., F.M.S.— Post Office London Directory, 1880. 
Lauohton, J. E., M.A., F.M.S. Lightning Conductors. By R. Anderson. 
LooMis, Prof. E. — Contributions to Meteorology : 14th and 15th Papers. 
Mawley, E., F.M.S.— The Weather of Nov. 1880 to Oct. 1881, Meteorological Obser- 
vations taken at Addiscombe, Croydon.— The Bosarian's Tear Book for 1881. — The 
Weather of 1880 in the neighbourhood of London.— The Ocean as a Health Resort. 
By W. 8. Wilson, L.R.C.P. 

McEwAN & Co., Messrs. J. — Melbourne International Exhibition, Fijian Court. 
Catalogue of Exhibits, together with a short description of the Soil, Climate, Products, 
and Resources of the Colony of Fijt Issued by W. K. Thomson. 
McLandsborough, J., F.M.S. — Meteorology of Bradford, 1880. 
Melsens, Prof. L. H. F. — Note Compl6mentaire sur les Paratonnerres. 
MEBRiriEiiD, Dr. J., F.M.S. — The Meteorology and Climate of Plymouth. 
Nelson, J. — Summary of Meteorological Observations made in Kendal from 1788 to 
1880. 

NiPHBB, Prof. F. El. — On Certain Problems in Refraction. — The Magnetic Survey of 
Missouri.— Magnetic Declination for 1879. 

Obmebod, Miss E. A., F.M.S. — Notes on Observations of Injurious Insects, Report 
for 1880. — Manual of Injurious Insects, and Methods of Prevention. — Injurious 
Insects. 
Ormebod, G. W., M.A., F.M.S.— Rainfall at Teignmouth, 1880. 
Payne, H. V. — On a Storm Sailing Guide for the North Atlantic. 
Phiups, J. C, F.M.S. — Original Traces from Self-Hecording Aneroid. 
Power, J. B. — The Climate of Kingstown. 

Preston, Rev. T. A., M.A., F.M S.— Wiltshire Rainfall, 1880, and Jan. to Nov. 1881. 
Ragona, Prof. D.-^Sui Grandi Movimenti della Atmosfera e suUa Previsione del 
Tempo. — Andamento Annuale e Diumo delle Precipitazioni.— L' Estate del 1881.— 
Andamento Diumo e Azmuale dello Stato del Cielo. — ^Andamento Diumo e Annuale 
della Evaporazione. 
Ramsay, A., F.M.S.— The Scientific Roll. Vol. I., Nos. 2 to 6. 
Redford, Rev. F., F.M.S.— Meteorological Observations taken at Davos-Platz, Swit- 
zerland, July 1, 1880, to April 16, 1881.— Rainfall at Silloth, Cumberland, in 1880. 

Richards, W. H. — Abstract of the Weather at Penzance and Neighbourhood during 
1879 and 1880. Together with Meteorological Registers, 1860-79. 
RiTTBB, C. — Influence des Forfets sur les Nappes liquides Souterraines et sur la Pluie. 
Robinson, Rev. T. R., D.D., F.R.S. — On the Determination of the Constants of the 
Cup Anemometer. 
Roth, H. L., F.M.S.— The CUmate of Mackay. 

Russell, H. C— Thunder and Hail Storms in New South Wales. — The Wentworth 
Hurricane. — Note upon a Sliding Scale for Correcting Barometers to 32^ Fahr. and 
Mean Sea Level. — Some new Double Stars and Southern Binaries.— The "Gem" 
Cluster in Argo.— Becent Changes in the Surface of Jupiter.— Papers read before the' 
Astronomical Section of the Royal Society of New South Wales, 1878 and 1879. 
SoHucK, Capt. A. — Die Wirbelstiirme oder Cyclonen mit Orkangewalt. 
Scott, R. H., M.A., F.R.S., F.M.S.— Remarks on the Recent Conference at Vietona 
on Agricultural and Forest Meteorology. 

Silver, S. W., F.M.S. — The Colonies and India. — Discussion of Meteorological and 
Magnetical Observations made at the Flagstaff Observatory, Melbourne, 1858-68. By 
Dr. G. Neumayer.— Meteorological and Nautical Observations, 1858 to 1862. 

Stanley, W. F., F.M.S.— Experimental Researches into the Properties and Motions 
of Fluids. 
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Steel, J. — The Exact Numerical Quadrature of the Circle effected regardless of the 
circumference. 

Symons, G. J., F.R.S., F.M.S. — Symons*s Monthly Meteorological Magazine, 1881. — 
British Rainfall, 1880. — Some deficiencies in our Knowledge respecting Health Besorts. 
— ^A number of MSS. formerly belonging to the Meteorological Society of London. 

Tabbotton, M. O., F.M.S. — Meteorological Observations taken at Nottingham, 1880. 

Taylob & Francis, Messrs. — Taylor's Calendar of the Meetings of Scientific Bodies 
of London for 1881-2. 

The Editor.— Ciel et Terre. Vol. I., Nos. 21-24 ; Vol. II., Nos. 1-20. 

The Editor.— Nature. 

The Editor.— Science. Vol. III., Nos. 66, 69-71. 

The Editor. — Telegraphic Journal, Nos. 190-214. 

The Editor op the Journal op Forestry. — The Great Gale of October 14, 1881. 

Tripe, Dr. J. W., F.M.S.— Report on the Sanitary Condition of the Hackney District 
for the years 1879 and 1880. 

Turtle, L. — Meteorological Observations taken at Aghalee, Co. Antrim. 

Ttrbr, R., B.A., F.M.S.— Meteorology of Cheltenham, 1880. 

Wemts, G. — Temperature and Rainfall at Springwood Park, Kelso, 1880, 

Whitehead, Dr. J. L. — The Climate of the Undercliff, Isle of Wight. 

WoiEKOP, A. J. — Etudes sur TAmplitude Diurne de la Temperature. 

Wragge, C. L., F.M.S.— The Sunmier of 1879 in the Vicinity of the Staffordshire 
Moorlands and Churnet Basin. — The Frost of January 1831.— Poreoasting the Weather. 



APPENDIX VI. 

Reports op Observatories, &c. 

The Meteorological Office. Prof. H. J. S. Smith, F.R.S., Chairman of 
Council; Robert H. Scott, F.R.S., Secretary; Capt. H. Toynbee, F.R.A.S., 
Marine Superintendent. 

Marine Meteorology, — For the first half of the year the staff was employed in 
completing the charts for the region lying near the Cape of Good Hope. The 
general features of the different series of these charts were described in the last 
Report. 

In July the clerical labour on this work was completed, with the exception of 
the final revision of the charts in their progress through the press, and the pre- 
paration of the explanatory Remarks to illustrate them. These latter were 
completed in the course of the autumn, and the proofs have been finally signed for 
press. 

According as members of the staff were set free from the above work they 
were employed in the completion of the charts of Sea Surface Temperature for 
the entire globe and for the four cardinal months February, May, August, and 
November, as described in the last Report. These charts are now nearly finished 
and will shortly be published, with some brief explanatory remarks. 

The Council have decided to undertake the preparation of Pressure Charts for 
the oceans of the globe on a plan similar to that adopted for the Temperature 
Charts just describ^, and good progress has been alreaay made in the extraction 
of the data. 

The subject of the discussion of Atlantic weather for a definite period, which 
has been suggested to the Meteorological Council on more than one occasion, and 
notably by a letter from the Council of this Society, of June 17th, 1880, has been 
carefully considered. It is now proposed to invite all British captains to 
CO- operate by promising observations for one year. The period selected is from 
August 1st, 1882, to August 31st, 1883, being that already adopted for the 
international scheme of simultaneous observations in the Arctic Regions on the 
plan proposed by the late Lieut. C. Weyprecht. The coincidence in time of 
these two systems of observation cannot fail to add greatly to the value of each 
set of records. 

With reference to Arctic meteorology, it may be said that good progress has 
been made by Mr. R. Strachan in his discussion of the arrears of existing materials 
relating to the Arctic Regions. Part III. of his " Contributions^^ is nearly ready. 



Digitized by 



Google 



136 QUABTEBLY JOURNAL OF THE METSOBOLOGIGAL SOCIETT. 

It will contain the records of some British expeditions of which no meteorological 
resnks have as yet seen the light. For instance, those conducted by Sir K. 
Collinson at Walker Bay, Cambridge Bay, and Camden Bay. 

Weather Telegraphy, — ^There have not been any changes of consequence in this 
department durmg the year as regards the arrangements for these islands, but as 
concerns the responsibilities of the office for warning the coasts of our conti- 
nental neighbours a material alteration has taken place. 

Ever since the establishment of Storm Warnings in this country, in 1860, the 
duty of warning certain parts of the French Coast, through the Minist^re de la 
Marine, has been undertaken by the Meteorological Office. The recently effected 
unification of the French system in the Bureau Central under M. Mascart, has, 
however, as a natural consequence, led to the centralisation of the storm warning 
system of France in that office, and accordingly the Minist^re de la Marine, while 
gracefully acknowledging the services rendered to the French Navy by the 
Meteorological Office during a period of over twenty years, has intimated thai 
for the future the warnings for the whole of France will be issued by the Bureau 
Central. 

With reference to the Weekly Weather Report, which has now been issued 
regularly for four years, the Council have resolved to invite gentlemen interested 
in the connection of meteorology with agriculture to offer opinions as to possible 
improvements in the matter or the form of the publication, so as to adapt it as 
fully as possible to the requirements of scientific agriculturalists. Keplies from 
the Council of this Society and from more than one of the Fellows have been 
received, and will be taken into consideration at an early date. 

Land Meteorology. —The publication of the Quarterly Weather Report hMheen 
resumed by the appearance of Fart I., 1876. This is considerably enlarged, as 
compared with its predecessors, and contains a series of two weather chiuis for 
each day, and in addition tables of monthly means for the stations of the second 
order and for the telegraphic reporting stations. The absence of the last-named 
tables from all previous Britisn publications has been felt as a serious incon- 
yenience by students of climatology at home and on the continent. The part 
contains two special appendices, the first, a comparison of the automatic records 
at Greenwich and Kewforthe year 1875, and the other, a report on the ex- 

Eeriments made at the Pagoda in the Royal Gardens, Kew, on the influence of 
eight on the distribution of temperature and humidity. The curves of the self- 
recording instruments having been engraved in the office for some years in 
advance of the text, the Council have resolved to is^ue these, for the years 1879 
and 1880, in anticipation of the printed matter, which will ultimately appear, to 
accompany them. 

The Council have for some time been desirous to prepare a meteorological 
atlas for the British Isles, based on the observations of the last 20 years. They 
have entrusted the preparation of the tables to Mr. Marriott, who has been most 
kindly allowed by the Council of the Society to undertake the work and to make 
free use of any materials to be found among the Society's archives in order to 
render the charts as perfect as is possible. These charts are now in an advanced 
state, but the deficiency of information from Ireland renders the deduction of 
trustworthy mean values for that country extremely difficult. 

The Council have besides made arrangements with Mr. Symons for the publica- 
tion of monthly mean rainfall values for as many stations as could show an unin- 
terrupted record for the 15 years ending with 1880. The number of such stations 
has turned out to be 366 ; so that the publication, now in the press, cannot fail to 
give a very full representation of the main features of the rainfall of the United 
Kingdom. 

The Council have also intrusted to a committee of eminent chemists an in- 
quiry into the chemical and physical constitution of London fog. The first 
Ereliminary experiments on the subject havine shown that the operations must 
e conducted on large volumes of air, a suitable aspirator has been prepared, 
and the experiments will be conducted at all favourable opportunities. 

In conclusion, it only remains to express the deep regret of the office that in 
conducting an experimental inquiry on its behalf a valuable life has been lost. 
During the autumn Capt. J. Templer was employed in making occasional 
ascents for the office in a balloon lent by the War Office, in order to throw light 
on the vertical distribution of various meteorological phenomena. On two 
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occasions Capt. Templer was accompanied by a clerk from the Meteorological 
Office. On December 10th he ascended from Bath, accompanied by Mr. W. 
Powell, M.P. (himself an experienced aeronaut), and Mr. Agg Gardner. The 
balloon went southwards, and on descending rapidly near firidport, Capt. Templer 
and Mr. Gardner were thrown out. The balloon drifted out to sea, and notlung 
has since been heard of it or its occupant, Mr. Powell ; the only relic found has 
been a broken thermometer frame which was washed ashore on Portland Bill ten 
days after the accident. — March 20<A, 1882. 



Royal Observatory, Greenwich. W. H. M. Christie, M.A., F.R.S., Astro- 
nomer Royal. — The work of the meteorological department of the Magnetical 
and Meteorological Observatory has been continued on the same general plan as 
in former years. 

The zero of Thomson's Electrometer during the early part of the year 1881 
showed a tendency to wander in position, the appearances suggesting fault in the 
bifilar suspension, which, indeed, on June 7th finally gave way : it was renewed 
en June 13th. There was afterwards some little tendency of the same kind, 
which, however, has since disappeared. 

The volume for the year 1879 has been published since the date of the last 
report, and that for 1880 is nearly complete. 

Mr. H. S. Eaton has been supplied at his own request and expense with a copy 
of the observations of the temperature of the air made daily at the Royal Obser- 
vatory, previous to the establishment of the magnetical and meteorological 
observatory in the year 1840. The series extends from 1807 to 1840, the obser- 
vations having been made (excepting in the earlier years) several times each day, 
and including readings of a maximum and minimum thermometer. — February 
1882. 



Royal Observatory, Edinburgh. Prof. C. Piazzi Smyth, P.R.S.E., 
Astronomer Royal for Scotland. — Pending the inquiry now being made into 
the relation of the Edinburgh Observatory to the Government, no report is 
given out. — January 1th, 1882. 



Kew Observatory. G. M. Whipple, B.Sc, P.R.A.S., Superintendent.— The 
routine meteorological work, as described in former reports, has been maintained 
throughout the year unchanged and uninterruptedly. The total number of 
entries of various meteorological data has amounted to over 60,000, an average 
of more than 170 a day. 

The tabulation of the curves given by the electrograph has been commenced, 
and a suitable glass scale, arranged on a plan devised by Mr. Whipple, having 
been constructed by Mr. Baker, the average hourly tension of atmospheric elec- 
tricity at the collector of the electrograph has been determined for every hour in 
1880, except in those cases where registration failed either f rom "disturbance or 
instrumental defect. From these values the dail^, monthly and annual means 
have been deduced, together with other facts bearing on the relations existing 
between atmospheric electricity and different meteorological phenomena. Some 
results of this investigation were submitted by the superintendent, by permission 
of the Meteorological Council, to the meeting of the British Association at 
York, in a paper which has since been ordered by the General Committee to be 
printed in extenso among their Reports. 

The number of the instruments verified at the Observatory during the year 
amounted to 6,460. 

The schedule of fees payable for the verification of instruments has been 
revised, and copies of the new scale, together with particulars as to the trans- 
mission, &c., of instruments to and from the Observatory for the purpose of 
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comparison, have been widely distributed amongst opticians and instrument 
makers. 

From time to time comparisons have been made between the two "Welsh Stan- 
dard Barometers, the old Royal Society Standard, and Newman No. 34, the 
working Standard of the Observatory. The Portable Standards of the Observa- 
tory have also been employed in making comparisons of the Standard Barometers 
at the Hydrographic Office, Admiralty; the University Museum, Oxford ; and 
the Royal Engmeering College, Cooper*s Hill. 

The large difference formerly observed in the heights of the mercurial column 
in the flint and crown glass tubes of the old Royal Society Standard Barometer 
has been found not to exist in the re-filled tubes, and the mean difference 
between their indications is now less than 0001 inch. 

The Committee has exchanged Standard Thermometers with the John 
Hopkins University, U.S.A., Professor Rowland having, on the occasion of his 
recent visit to this country, presented the Observatory with a Standard Baudin 
7,835— which he has compared very closely with his other standard instruments. 

The Committee has received very gratifying testimony as to the accuracy of 
the standard thermometers constructed at the Observatory. In a paper con- 
tributed to the American Journal of Seiencey Dr. Leonard Waldo, of tlie Win- 
chester Observatory, Yale College, TJ.S.A., remarks that after a critical examina- 
tion of three Kew standard thermometers, in which every degree was separately 
measured, entailing no less than 2,300 micrometer readings, he came to the 
conclusion that their errors are practically insensible and too small to be detected 
with certainty. 

Professors Thorpe and Rucker have also been engaged in testing very minutely 
three similar instruments made for them at Kew. In a paper read at York 
before the British Association, Professor Rucker stated " they had subjected the 
Kew thermometers to the most rigorous test possible, and they were able to 
announce that in one instrument the errors left, after the application of Welshes 
method of calibration and graduation, were not greater than four-thousandths of 
a degree Centigrade, and in no case did they much exceed one-hundredth of a 
degree. As it is impossible to read on these thermometers less than a hundredth 
of a degree with certainty, Welsh's method as applied at Kew is almost 
perfect." 

At the request of the Meteorological Council the meteorological registers of the 
Observatory were searched from 1843 to the end of 1880, and an enumeration 
made of all the observations of fog and mist recorded in them. 

On going through the books of the Observatory for the purpose of compiling 
the above-mentioned tables, it was found that the volumes containing observ^a- 
tions made between January and June 1845, and from August 1848 to December 
1853, were missing. Professor Gr. Carey Foster discovered that the volumes 
containing the MSS. results for 1845 and from 1849 to 1851 were in the library 
bequeathed by the late Sir F. Ronalds to the Society of Telegraph Engineers and 
Electricians, whereupon the Council of that Society most courteously directed 
that these records should be restored to the custody of the Kew Committee. 

Further search has failed to bring to light any regular records of observations 
made between August 1852 and January 1854 ; and it is believed that none were 
made during the interval which elapsed between the discontinuance of the 
system of observations organised under the superintendence of Sir F. Ronalds 
and that established by Mr. J. Welsh, after his appointment as Superintendent. 

The experiments at the Observatory for determining the relative merits of 
different patterns of thermometer- screens, as described in the Report for 1879, 
were terminated in October, and the readings of Mr. Jordan's glycerine baro^ 
meter were also discontinued at the end of the jeai,'— January lOthj 1882. 



Radcliffe Observatory, Oxford. E. J. Stone, M.A., F.R.S., Radcliffe 
Observer. — The set of photographic instruments for the continuous registration 
of atmospheric pressure, temperature, and humidity ; the Beckley anemometer ; 
the self-registering rain-gauge ; and the sunshine recorder, have been in regular 
use throughout the year. The eye-observations of the standard instruments, for 
comparison with the photographic records, have been regularly taken. 

Observations are made at 8 a.m. and 8 p.m., and forwarded to the Meteoro- 
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logical Office, London ; also at 0*8 p.m. for the Chief Signal Office, War 
Department, Washington, U.S.A. 

The results of both eve-observations and automatic records for the year 1880 
have been discussed ana are in the hands of the printer.— «/anuary 23rd, 1882. 



Stonyhurst College Observatory. Rev. S. J. Peny, M.A., F.R.S.— A 
systematic watch for aurora has been undertaken in connection with the work of 
M. Sophus Tromholt, of Bergen, Norway. The French synchronous meteoro- 
logical observations have been discontinued, and those of the United States 
altered slightly in time. Great attention has been paid during the year to the 
time of the flowering of plants, and 127 specimens belonging to 42 natural orders 
have been duly entered on our list-^January IQth, 1882. 



Notes op Experiments on the Distribution op Pressure upon Flat 
Surfaces, Perpendicularly Exposed to the Wind. By R. H. 
Curtis, F.M.S., and C. E. Burton, B.A., F.R.A.S. 

[Read February 15th, 1882.] ■ 

In the present state of aero-dynamics, it seems to be impossible to make an 
a priori investigation of the distribution of pressure on a surface exposed to 
the impact of this fluid in motion, even in the simple case stated above, 
without introducing such limitations as render the solutions arrived at widely 
divergent from the results obtained by the experiments hitherto made. 

We therefore proposed to attack the problem from the experimental side 
only, by a method which, as far as we know, has not been applied in the case 
of air : namely, the application of Pitot's tube, suitably modified in form, to 
the simultaneous measurement of the pressures at the centre and at any 
excentrically situated point of a pressure plate of known dimensions. After 
seyeral trials of different forms of apparatus, we adopted the arrangement 
now to be described, with which the results published in this paper have been 
obtained. 

Description of Apparatus, — ^A square board was pierced with holes i inch 
in diameter and perpendicular to its surface at known distances from its centre, 
where there was a hole similar to the others named by us the * Standard * 
hole. At the back of the board was supported a glass jar of uniform diameter, 
in a vertical position (Fig. I., p. 140). In this jar were vertically supported 
two glass tubes of uniform bore, much less than the diameter of the jar, to the 
bottom of which they almost reached. The tubes bore scales which were 
not too fine to be easily read at a glance (in one case a scale division equalled 
0*047 in. in another 0'063 in.), the fractions of divisions being estimated. 
The upper ends of these glass tubes were inserted air-tight into caoutchouc 
tubes of equal length, terminated by slightly conical brass nozzles, which, 
when the instrument is in use, are inserted into any two selected holes in the 
board, one of the holes being always that at the centre of the board, namely, 
the * Standard * hole (Fig. 11., p. 140). The jar having been partly filled with 
water, the brass nozzles inserted in the * Standard ' and in the hole to be 
compared therewith, and the face of the board presented to a current of air, the 
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FlO. L 



Fig. ir. 



jPreBBore Board, 1-ft. square, moonted on Tripod dtand. Jar and Tubes nsed in Presenre Experi- 
ments. 

statical pressure produced by the change of velocity of air due to the presence 
of the board causes a depression of the water within the tubes below its original 
level. The amount of the depression in each tube is read off as quickly as 
possible ; or, as an alternative method, the amount of the depression in that 
tube which shows the greatest change of level is observed, and the ratio of 
the depressions in the two tubes is estimated at the same moment. A pair of 
such readings, or a reading and an estimated ratio, forms or form an ' obser- 
vation,* and ten or twelve ' observations * constitute a ' set/ At the end of 
the first * set * of observations on a pair of holes the nozzles are interchanged, 
and a second ' set * of * observations ' is made ; the remaining holes in the 
board being fitted with plugs which enter sufficiently far to render the front 
surface of the board continuous, save where the nozzles are inserted. 

Two such boards, 1 foot and 4 feet square respectively, have been prepared 
and fitted with water-pressure gauges of the kind and in the manner which 
has just been described ; but the experiments with the larger surface are not 
sufficiently advanced (mainly on account of the difficulties which we have 
until recently encountered in securing a fair exposure for a pressure-plate of 
such dimensions), that we do not propose to do more than allude to them in 
this preliminary note (See Addendum), The distribution of wind-pressure 
upon the smaller, and more manageable, board has, however, been studied at 
every opportunity which presented itself, and we hope that a summary of the 
results obtained may be of interest to the Society, especially if they are con- 
sidered in connection with recent observations on the effect of gales upon 
obstacles of various forms. 

In using the small pressure-plate it was supported at a height of 4 or 5 
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feet from the ground, on a light tripod stand, its front surface being set per- 
pendicular to the prevailing direction of the wind by the aid of a ' dog- vane * 
attached to the upper part of the stand in such a position that it could be 
seen even while the observer was watching the changes of level in the gauges. 
Observations were made only when the level of the water in the gauges 
remained steady for several seconds together, and the vane was at the same 
time perpendicular to the plane of the board. By attending to these 
precautions we hoped to secure observations made when the axis of the 
stream-line systems in front of the board was coincident with the central- 
normal of the pressure-plate. If these lines be not coincident, the point of 
application of the resultant-pressure lies between the centre and the advanced 
edge of a pressure-plate of symmetrical form, and tends to restore the plate 
to a position normal to the direction of the wind ; as may be seen from the 
behaviour of a kite, or from consideration of the following simple experiment 
[A light flat plate suspended symmetrically by a string and carried horizon- 
tally through the air, is found to set itself at right angles to its path, no 
matter what its original position may have been.]* If> as in the case of our 
pressure plate, slight deviations from the proper position are of continual 
occurrence, owing to the unsteadiness of the wind ; and if the pressure 
per unit of area of the plate decreases from its centre to its edge, then the 
preceding considerations show that the lines of equal pressure on the plate 
follow the changes of the wind ; and it is not difficult to see that the effect 
of such changes will be to introduce a small systematic error into the obser- 
vations. To the cause just mentioned we attribute the abnormally large 
ratios of excentric to central pressure occasionally observed by us, but we 
hope to find means of eliminating the errors which have, or may have, been 
produced therebj-. 

A diagram (Fig. IV.) representing the system of holes in the small pressure- 
plate and the letters designating them is here given, as well as a short table of 
the pressure ratios hitherto determined for each zone of the pressure-plate, 
and for each group of similarly placed holes. The curved lines upon the 
diagram represent roughly and provisionally the distribution of wind-pressure 
upon the small plate as deduced from a preliminary examination and com- 
parison of the observations, and are not to be taken as complete or final. We 
hope in addition to obtain more observations with the small plate, making use 
of all the areolsB in the diagram, under diffei^g conditions as to wind velocity, 
&G, ; and at some convenient time to supplement our work with square 
plates, by studying in the same or a similar manner the distribution of wind- 
pressure on plates of other, e,g. circular forms. 

It has occurred to us that the observed diminution of pressure in the tube 
connected with a marginal hole, as compared with that felt in the * Standard ' 
tube, might be attributed to the fact of the viscosity of the air streams 
passing towards the edge of the plate dragging the air partially out of the 
' marginal * hole and tube, and that the objection might be met by the con- 
sideration that the layer of air in contact with the front of the board is prac- 
tically quiescent, on account of the friction between it and the solid in contact 
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with it, and that the air in the bole is protected by tbis very slowly moving 
layer beyond it from tbe more rapidly moving layers. Tbe case differs from 
tbat of the outlet tabe in Hagemann*s anemometer, in which the resolved 
component of the wind's motion parallel to the axis of the tube is directed 
outward, while in the case of the hole in the pressure-board it is inward. 

AcUlendum. — Since the preceding paragraphs were written, Mr. Dowson, 
F.M.S., of Geldeston, who has kindly imdertaken to conduct the experiments 
for us, has completed two series of observations for each of the 16 holes of 
ihe 4-feet board. The first series was made almost exclusively with light 
wind, and the second with wind of about force 6 of Beaufort's Scale. The 
mean results, which agree very closely in both series, show a system of 
pressure-lines (see Fig. III., p. 144) differing a good deal from that obtained 
from the results of the observations made with the 1-foot board : — ^The 90 
per cent, line falls at about half-way between tiie centre and the edge of the 
board, and the 80 per cent, line very nearly on the edge. The extension of 
the lines towards the comers of the board, making them convex towards the 
centre, disappears, the lines being slightly convex towards the edges of the 
board, and generally the distribution of the wind-pressure upon the board is 
much more uniform than is the case with the board 1 foot square. 

In the first series the amount of the depression in the tubes was generally 
less than yV ^^ <^ i^^h» ^^^ ^^ ^^ needless to point out that the liability to 
error in estimating the difference of level in the two tubes is much greater 
when the total quantity to be read off is so small, than when, as in the 
second series, the amount of the depression is greater. In the second series 
it probably averaged 6 or 7 divisions, and occasionally amounted to as 
much as 12 or 18 divisions. The errors of reading are, however, probably of 
opposite signs, and therefore they may safely be trusted to cancel each other. 

There are one or two other points to which it is right to call attention here, 
since they may be considered to bear directly on the value of the results 
obtained by the method we have used. 

1st. There is no arrangement in the mounting of the large board by which 
it is enabled to shift under the influence of the wind, and take up a position 
perpendicular to it ; the observer has, therefore, to wait until he sees by the 
' dog- vane ' that the direction of the wind current is suitable before he can 
make his observation ; and even with care there would always seem to be a 
danger of error from the directiofi of the wind not being quite normal to the 
board ; we attribute to this the fact that occasionally the ratios observed vary 
very much without any apparent cause, as, for example, *6, 1*8 and *7, in 
three consecutive readings made apparently under exactly similar conditions, 
except as regards force of wind. 

2nd. It has occurred to us that the shape of the board may, owing to 
weather, have undergone some change during the course of the observations, 
and have become warped.* 

* lir. E. T. Dowson, in a letter dated March 28th, writes :— 

** The board was slightly warped from the oommencement of the experiments, bnt I 
do not think that it has materially increased. The board was always kept indoors 
except when intended for early or immediate use, and I am almost certain tiiat daring 
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To obyiate these difficulties the plate should be of iron, and mounted on a 
piyoty free to move in azimuth under the influence of the wind, or easily 
and promptly adjustable by the observer. 

The total number of observations made by Mr. Dowson in the two series 
has been upwards of 1,100, besides nearly 800 which were rejected owing to 
a defect in the original mounting of the board ; and we desire to express 
the great obligation we are under to that gentleman for the very kind and 
ready assistance which he has rendered in undertaking, at considerable per- 
sonal inconvenience, the observations with the 4 feet board. 

Some further observations have also been made with the small board by Mr. 
Burton, at Loughlinstown, Go. Dublin, and Fig. Y., p. 145, is a diagram of 
pressure-lines obtained from some recent observations ; they agree, in general, 
very closely with the lines in Fig. lY., p. 144 ; the convexity toward the centre 
being retained, while the pressure is more nearly uniform over a larger area 
of the centre of the plate, and the 80 per cent, and 70 per cent, lines fall 
nearer to the edge of the board, and are more crowded together ; the pro- 
longation of the lines towards the comers of the board is however very 
marked. Some observations of the pressure near the edge of the plate 
were made during a gale on Monday last (Feb. Idth, 1882), and a mean of 
about 40 observations for each hole gives the pressure on that part of the 
board as about ^ of that existing at its centre. 
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these experiments it has never been subjeoted to a shower of rain. The concave side 
faces the observer when experimenting, and the warping occurs chiefly in a horizontal 
line passing across the centre or slighUy above it. A rod placed vertically against this 
Bide of the board in the following directions shows the extreme warpings in its present 
condition to be as under :— 

B2 to H2 0-55 inch 

Bl „ HI 0-66 „ 

C2 „ G2 0-50 „ 

Dl „ Fl 0-45 „ 

D2 „ F2 0-40 „ 
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TABLE IT. 

BbSULTB from LaBOX BoABD (4 FEET bquabe). 
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Fia. IV. 



Hap of Pressure Board 4-ft. sqoare, showing 
position of holes and the distribution of 
pressure over the surface of the board indi- 
cated bj the figures in Gol. 8 of Table II. 



Map of Pressore Board l-f(. square, bhowiug 
position of holes and the probable dii»triba- 
tion of pressure upon the surfaoe of the 
board indicated by the figures in Table I. 
(In drawing these lines the results frum 
holes B., L. and G. were not used.) 
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Pig. v. 



Map of Lines of Eqaal Pressure on a board IS-inches sqaare, when the 
pressure at the centre is eqaivalent to 0*2 inch of water. The Nob. 
express the ratio of the pressure iJong each line to Uie central pressure. 



DISCUSSION. 

The Fbesident (Mr. Laughton), in inviting discasBion, said that the paper 
was most opportune, as during the next month the attention of the Society would 
be turned a good deal to anemometry. 

Mr. Field thought the paper a very interesting one, and that the subject 
required a great deal of stud^. He considered it most important that the board 
should be kept truly perpendicular to the direction of the wind during the experi^ 
ments. He had found lately in testing air-meters that when the current of air 
was not quite perpendicular to the instrument, the registration of the instrument 
was affected. The authors should give the observed pressures of the wind and 
actual depressions of water in the tube, as he believed that the ratios only were 
given in the paper. It would also be well to give the velocities of the wind as 
recorded by a ftobinson cup-anemometer for purposes of comparison. 

considered that if we fullv realised the fact that all our pressure 
Q situated on some part of the rockv bed of a deep sea of air, the 
its of which are extremely variable both in strength and direction , 
nee understood why it was that the small and thin metal plate, 
and smooth surface with which we endeavoured to gauge the 
e currents, so often failed to give results in which any great con- 
placed. At the same time it would also become evident how 
ject of wind-pressures was beset with difficulties of all kinds ; as 
iheir difficulties, namely, that of keeping the pressure-plate at 
the wind in its combined lateral and upward or downwiurd 
[lought this might in some measure be overcome by employing 
A of a square opposing surface, and by having it slightly curved 
in other words, something in the form of a very shallow reflector. 
XU.X. TT axj,j,±j£ said we were much indebted to Messrs. Burton and Curtis for 
these experiments. He considered that thev were not describing a new instru- 
ment, but only experimenting upon the distrioution of pressure over flat surface. 
He inquired whether the levels in the gauges were read by means of a telescope 
at a distance ? If the observer stood immediately behind the board, his body 
would cause a disturbance of the air and introduce another resistance. 
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Mr. Stmons thought that the paper should be regarded only as the register of 
a good idea. The tubes at the back were practically so many Lind's Anemo- 
meters. In the original anemometer made by Mr. Osier the pressure plate was 
much larger that is now generally used. As buildings greatly deflected the wind, 
he considered that anemometers should be placed on the tops of posts, pyramids 
or cones, so as to minimise this evil and be all similarly exposed. 

Mr. Lecky thought that some experiments should be made by placing an 
aneroid at the front and back of the board. 

Mr. Whipplb remarked that several experiments had been made in France 
with barometers on different sides of a tower during a gaTe of wind. 

Mr. CuKTis said the apparatus was not intended to measure the absolute wind- 
pressure,but only the relative distribution of the pressure over the surface of the 
board. The inquiry was not complete, but, as had been intimated in the paper, 
it was intended to extend the experiments to boards of other shapes and sizes. 
He knew that the apparatus was not as perfect in all respects as it ought to have 
been, but under the circumstances this had been unavoidable, and therefore an 
attempt had been made to compensate for mechanical deficiencies by making 
constant and carefiil use of the ^^ Dog-vane,'* and selecting only the most 
favourable moments for making the observations. 

The Pkesidbnt thought that the popular idea of upward and downward 
movements of the air is a very exaggerated one, and arises from the fact that 
observations are so commonly made on top of a house. Wind striking against a 
wall of a house or the face of a cliff is certainly deflected upwards, and at times 
with considerable violence ; but he believed that under tree conditions, the 
vertical component is extremely small. 



The High Atmospherio Pbessube in the Middle of Januaby 1882. 
By H. Sowebby Walms, F.M.S. 

[Bead February 15th, 1882.] 

In preparing this Paper, my object has been rather to put on record in an 
available form some of the more striking details of the high pressure of 
January, than to discuss any theories connected with it, or the causes which 
operated in producing it. 

On January 7th, the barometer in London rose above 80 ins., and for the 
next few days was rather unsteady ; but after each fall it rose higher than 
before, until, on the 12th, it was above 80*4 ins. From this time it was very 
equable, rising gradually. At 9 p.m. on the 14th the reading at Camden 
Sqriare was 80-641 ins. ; at 9 a.m. on the 16th 80'858 ins., the rise con- 
tinuing gradually, and 80*900 ins. being reached just after 7 p.m. on the 
16th ; the pressure then remained nearly stationary for 6 hours, in the next 
2 hours it rose '02 in., again paused for 4 hours, and then rose steadily till 
at 11 a.m. on the 17th the reading was 80*952 ins. : after this there was a fall 
of '085 in. in 4 hours, immediately followed by a rise of '037 in. in 6 hours 
(80*964 ins., 9 p.m. 17th). The pressure was then again almost stationary 
for 10 hours, when a gradual rise commenced which continued for 4 hours, 
the absolute maximum occurring at 10,80 a.m. on the 18th, with a reading 
of 80*975 ins. 

In the next 4 hours the pressure decreased '085 in. ; this was followed by 
a gradual recovery which lasted till 10 p.m. (18th), when the reading was 
80*958 ins. ; but the pressure again gave way, the fall continued, and at 9 a.m. 
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on the 19th the reading was 80*981 ins. The pressure remained very eqnable, 
the &11 being gradual, and it was not until about 5 p.m. on the 26th that it 
subsided below 80*5 ins. 

The curves for Greenwich and Eew are remarkably accordant with that for 
Camden Square, the maxima being respectively 80*976 ins. at 10 a.m. and 
80*980 at 11 a.m. The curve for Stonyhurst also agrees much more closely 
than might have been expected, considering the distance which separates it 
from the other stations, but the pressure was not so great, readings being 
below 80*9 ins. till 7 a.m. on ihe 18th ; the maximum, which occurred at 
11 a.m., was 80*94 ins. 

TABLE of Hourly Values of Atmospheric Pressure f reduced to 32° and Sea-Level) on 
January 17th and 18th, i88Z| at Eew, Greenwion, Camden SqaarCi Geldeston and 
Stonyhurst. 

The values for Eew, Greenwich and Stonyhurst are from Photographic Barographs ; 
those for Camden Square and Geldeston from eye-observations of Standard Baro- 
meters. 
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•903 


•88 


'97 


•955 


•966 


•920 


•92 


I p jn. . . 


•94 


•9*8 


•933 


•897 


•87 


•96 


•939 


•949 


.908 


•92 


2 1, .. 


•92 


•917 


.924 


'879 


•86 


•95 


•935 


•942 


•902 


•91 


3 » .. 


•92 


'916 


•917 


•890 


•86 


•95 


•934 


•940 


•903 


•92 


4 .. .. 


•93 


•918 


-920 


•895 


•86 


•95 


•937 


•945 


•904 


•92 


5 .. •• 


•93 


•9*5 


•924 


•897 


•86 


•95 


•937 


•943 


•904 


-92 


6 „ .. 


•94 


•935 


•941 


Vi 


•87 


•95 


•937 


•943 


•918 


•92 


7 M •• 


•95 


•940 


•946 


•896 


•87 


'95 


•944 


•950 


•926 


•93 


8 „ .. 


•94 


.942 


•948 


•904 


•88 


•95 


-948 


•954 


•918 


•92 


9 .» •• 


•95 


•94* 


•954 


1 '9" 


-88 


•95 


•937 


•954 


•917 


•92 


10 „ .. 


•96 


•946 


-950 


1 '912 


•88 


•95 


•944 


-958 


•910 


•9» 


11 1, .. 


•95 


•949 


•946 


30-908 


•88 


•95 
30-94 


30-945 


•956 


30-908 


•92 


Midnight 


30-94 


30-945 


30-946 




30-88 




30-948 




30-92 



At this time an area of high pressnre, which had had its centre over the 
continent for some days, had gradually moved westwards and reached our 
islands, the highest readings being in the southern half of England. 
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I regret having been unable to obtain more than the following short list of 
observations of the absolute maTimnm at British Stations, all of which occurred 
on the 18th :— 



Sussex 


Si Leonard's 


80-990 


10.28to 10.87 


Gloucester 


Cheltenham 


•984 


10.80 a.m. 


Cheshire 


Macclesfield 


•984 


10.80 a.m. 


Sussex 


Brighton 


•988 


10.80 a.m. 


Surrey 


Kew Observatory 


•980 


11 a.m. 


Oxford 


Banbury 


•980 


10.80 a.m. 


Devon 


Torquay, Babbacombe 


•980 


11 a.m. 


Kent 




•979 


10 a.m. 


Cornwall 


Falmouth 


•979 


10 a.m. 


Middlesex 


Westminster, Great George 


Street -978 


10 a.m. 


Kent 


Tonbridge St. Mary's 


•977 


10.15 a.m. 


Surrey 


Croydon, Addiscombe 


•976 


10 to 11 a.m. 


Kent 


Greenwich Observatory 


•975 


10 a.m. 


Middlesex 


Camden Square 


•975 


10.80 a.m. 


Surrey 


Weybridge 


•970 


10 a.m. 


Devon 


Sidmouth 


•968 


11.15 a.m. 


Lancashire 


St. Michael's-on-Wyre 


•945 


11.15 a.m. 


Lancashire 


Stonyhurst Observatory 


•94 * 


11 a.m. 


Dublin 


Dublin 


•985 


10.80 p.m. 


Norfolk 


Geldeston 


•924 


9 a.m. 



The maximum pressure occurred apparently over the whole of England 
about 10 or 11 a.m. on the 18th, and taking the average over the whole 
country was probably not more than '005 in. higher tiian the 9 a.m. readings; 
the table of 9 a.m. observations will, therefore, show approximately the 
maximum pressure — ^from this it will be noticed that over the whole of the S, 
SW and South Midlands pressure was above 80*95 ins. ; in the South-eastern 
counties averaging between 80*97 ins. and 80-98 ins., and in South Wales 
and the South-western counties between 80*96 ins. and 80*97 ins. Li the 
Eastern counties, the North Midlands and North Wales the pressure averaged 
80*92 ins. to 80*98 ins., and North of an imaginary line running from Lan- 
caster to about the mouth of the Humber it was below 80*90 ins., the readings 
decreasing northwards, and being at Shields 80*84 ins. and at Alnwick 
80*79 ins. 

On the 17th and 19th the relative distribution of pressure was much the 
same as on the 18th, but the absolute values were rather lower. 

The isobars of Western Europe on the 18th are irregular in shape, and 
appear to show an inclination of the central area of highest pressure to break 
up into two distinct regions. 

At Camden Square during the last 28 years the atmospheric pressure has 

* Bead to the nearest hundredth of an inoh from the barogram. 
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on only five occasions — ^besides that now nnder consideration — arisen above 
80-7 ns., viz. : — 









im. 


1859 


Jan. 9 


11.40 p.m. 


80-880 


1866 


Deo. 15 


9 p.m. 


80-782 


1867 


Mar. 2 


9 a.m. 


80-788 


1873 


Feb. 18 


11 a.m. 


80-846 


1879 


Dec. 28 


10 a.m. 


80-818 



and on only three of them above 80*8 ins. During last month, however, the 
pressure was continuously above 80'9 ins. for 67 hours, from 7 p.m. on the 
16th to 2 p.m. on the 19th. It was above 80*8 ins. for 99 consecutive hours 
(4 days 3 hours), from 1 a.m. on the 16th to 4 a.m. on the 20th ; above 
80*7 ins. for 6 days 6 hours, from 8 a.m. on the 15th to 2 p.m. on the 21st ; 
above 86'6 ins. for 7 days 17 hours, from 7 p.m. on the 14th to noon on the 
22nd ; and above 80*5 ins. for 12 days 15 hours, from 2 a.m. on the 14<^ 
to 5 p.m. on the 26th. 

I believe that pressures so high and of such long duration are without 
parallel, but have no means of verifying this opinion, as in nearly all cases 
of notes on high barometer readings the author has devoted his attention to 
the absolute height reached, almost to the exclusion of continuance of the 
phenomenon. 

In a letter to the Times (January 18th) Mr. Symons quotes a reading at 
Greenwich Observatory on February 11th, 1849, which, reduced to sea-level, 
would be about 80-895 ins. ('080 in. lower than that of 1882), and adds :— 
" Rather more than a cenku^ since Sir George Shuckbnrgh (a remarkably 
accurate observer) is stated to have observed in 1778 * the barometer in 
London at 80*985 ins., which he believed to be the greatest elevation ever 
seen.' I do not know whence Belville quotes this statement, and it is not 
clear whether any corrections have been applied for temperature or for 
altitude. As the corrections would be of nearly equal amounts and of 
opposite signs, we shall, I think, be safe in assuming that 80-985 ins. was 
about the point reached in 1778.'* .... "Belville gives a table of 
extreme pressures at Greenwich (not at the Royal Observatory) from 1811 
to 1848, and from it, applying all necessary corrections, I find that on 
January 9th, 1825, the sea-level pressure rose to 80-958 ins." 

In 1885 also, on January 2nd, the pressure recorded by Belville reduced to 
sea-level is 80-908 ins. 

In a leading article in Nature of January 26th, it is stated that readings 
of 8l'046 ins. at 11 p.m. on January 8th, 1820, and of 81*007 ins. at 9 p.m. 
on February 24th, 1808, were observed at Gordon Castle, Banff, by Mr. 
James Roy, and it appears from the Journal of the Scottish Meteorological 
Society that these observations were made with a barometer with a wooden 
scale, which is believed to have been fairly correct, though it would not now 
be accepted as a standard instrument. 

The reading of 1820 is also supported by the following values, which I 

NRW SBBpSSc — VOL. Vm, I, 
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have reduced to sea-level as accurately as was possible without particulars of 
tiie exact position and external temperature : — 

ins. 

Greenwich, Jan. 9th... ... 80*818 

Leith, ,, 9 a.m. 81*065 

Einfauns, „ ... ... ... 9 a.m. 81*054 

M. Benou, in a note to the Paris Academy of Sciences, states that the 
maximum pressure at the Pare St. Maur was 786*92 mm. (80*981 ins.) at 
10 a.m. on January 17th, and adds that during nearly a century only once 
has a pressure slightly exceeding this been recorded at the Pans Observatory. 
On February 6th, 1821, at 9 a.m. the height was 787*52 mm. (81*004 ins.), 
and it would appear that at Paris, with these two exceptions, the barometer 
has never exceeded 785*1 mm. (80*910 ins.) during two centuries. 

In an article in the Zeitschrift der Oesterreichischen GeseUschaft Jur 
Meteorologies Dr. Hann says, '* The maximum pressure of the 16th at 10 a.m., 
768-3 mm. (30*249 ins.), or 787*9 mm. (81*020 ins.) at sea-level, is probably 
the highest in Vienna since 1775, for the sea-level pressure of 788*8 mm. 
(81*086 ins.) on February 8th, 1821, cannot be relied upon as within '01 in. 
or *02 in. of the truth. With the exception of that occasion the previous 
maximum sea-level pressure was only 785*6 mm. (80*980 ins.) on the 9th of 
January, 1859." 

Dr. Hann does not state his reason for doubting the accuracy of the read- 
ing of February 8th, 1821, and this does not appear unreasonable if it be 
compared with Paris, where the maximum was 81*004 ins. on the 6th (only 
*022 in. lower), and besides, there was a well-developed area of high pressure 
at the time, for a height of 80*826 ins. was recorded at Dantsdg at 10 p.m. 
on the 6th, 80*90 ins. at Prague at 7.80 a.m. on the 8th, and 80*888 ins. 
at Greenwich on the 6th. 

I have extracted from the Continental Weather Beports the highest pres- 
sures registered at the regular hours of observation at some of the principal 
towns between the 15th and 19th of January inclusive ; these are of course 
not absolute maxima, but they are probably very near to it. They were as 
follows : — 

ms. 
Berne 
Hamburg... 

Brussels 

Berlin 



Copenhagen 

Madrid 

Munich 

Kome ... 

Lisbon 

I have also added a table of all the readings above 787 mm. (80*985 ins.) 
^yen in the French and German weather reports during the same time 
'*(15th to 19th inclusive), nineteen of which are abov^ 81 ing. 



81-012 


7 a.m. 


17th. 


30-969 


8 p.m. 


16th. 


80-961 


8 a.m. 


18th. 


80-945 


8 a.m. 


16th. 


80-922 


8am.& 
6 p.m. 


]l6th. 


80-902 


7 a.m. 


17th. 


80-886 


8p.m, 


16th. 


30-788 


7 a.m. 


16th. 


80-650 


8 a.m. 


17th & 18th 
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TA B LE showing the Atmospheric Pressure at 32°, and at Sea-Leyel atyarions places in the 
British Isles, January 17th, i8th and 19th, 1882. 









. 


, 


♦Highest observed 


County. 


Station. 


^1 


00 * 


ON 08 

^ as 


Beading. 


Values. 


•Time. 






Ins. 


Ins. 


Ins. 


Ins. 




Middlesex 


Regent's Park 


30-946 


30*954 


30-916 


3o'954 


9 a.m. 


»» 


Camden Square 


•948 


•970 


•931 


•975 


10.30 a.m. 


^ »» 


Isleworth 


•940 


•978 


•914 


•978 


9 n 


Surrey 


Norwood 


•940 


•970 


•929 


•970 


9 


>» 


Addiscombe 


•948 


•972 


•918 


•076 


lotoii „ 


_ " 


Cranleigh 


•882 


•893 


•860 


•893 


9 »» 


Kent 


Beckenham, Foxgrove 


•931 


•960 


•906 


•972 


11.15 „ 


»» 


yt 


•929 


•961 




•961 


9 )) 


11 


Tunbridge 


•933 


•967 


•921 


•077 


10.15 »» 


»» 


Tunbridge Wells 


•93+ 


•968 


•922 


•968 


9 


Sussex 


Brighton 


•957 


•978 




•083 


10.30 „ 


»> 


St. Leonard's 


•950 


•974 


•927 


30000 


10.23 to 
10.37 a.m. 


»» 


Worthhig 


•917 


•957 


•916 


SVoSi? 


9 p.m. 


^" , 


Crowborough 


•943 


-967 


•926 


30*967 


9 a.m. 


Hants 


South Bourne 


•943 


*979 


•927 


•979 


9 ** 


ff 


Bournemouth 


•892 


•910 


•860 


•935 


8 p.m. 


a 


Portsmouth 


•953 


•986 


•925 


•986 


9 a.m. 


it 


Harestock 


•960 


•986 


•929 


•986 


9 


i» 


Strathfield Tnrgiss 


•938 


•967 


•907 


•967 


9 


Herts 


Watford 


•953 


•985 


•934 


•985 


9 


Oxford 


Banbury 


•896 


•972 


•921 


-080 


10.30 „ 


Suffolk 


Lowestoft 


•904 


•918 


•890 


•918 


9 


— " - ~ 


Somerleyton 


•901 


•883 


•893 


•907 


3p.m. 


Norfolk 


Hillington 


•904 


•930 


•900 


•930 


9 a.m. 


Wilts 


Marlborough . 


•951 


•983 


•927 


•983 


^ „ 


Devon 


Totnes 


'926 


•987 


•922 


•987 


9 n 


. »» 


Babbacombe 


•923 


•976 


•I83 


•080 


II 


)} 


Teignmouth 


'914 


•965 


:r6^8 


9 


»» 


Sidmouth 


•916 


•960 


. . 


11.15 „ 


f» 


Dartmoor 




•981 


•927 


•981 


9 n 


Somerset 


Downside 


•944 


•972 


•916 


•972 


9 


Gloucester 


Bristol 


•944 


•972 


•916 


-972 


9 


It 


Cheltenham 


•939 


•976 


•927 


•084 


10.30 „ 


Hereford 


Boss 


•926 


•960 


•903 


•960 


9 »» 


«, ** , , 


Burghill 


•910 


•943 


-879 


•943 


9 


Shropshire 


Leaton 


•926 


•954 


•889 


•954 


9 


Stafford 


Cheadle 


'923 


•958 


•917 


•958 


9 


Warwick 


Birmingham 


•908 


•969 


•945 


•969 


9 „ 


n 


Keni^orth 


•918 


•946 


•912 


•946 


9 


Leicester 


Loughborough 


•909 


•941 


•918 


•941 


9 


Notts 


Hodsock 


•883 


•918 


•903 


-918 


9 


M 


Strelley 


•904 


•94.0 


•931 


-940 


9 


»» 


Belper 


•905 


•938 


•921 


-933 


9 M 


CheshiTii 


Macclesfield 


•923 


•933 


•914 


•y45 


4 p.m. 


Lancashire 


Blackburn 


•869 


•890 


-865 


•890 


9 a.m. 


>» 


Blackpool 


•894 


•937 


•908 


•937 


9 M 


York 


Wakefield 


•906 


•886 


•894 


•908 


9 p.m. 


»» 


Scarborough 


•826 


•869 


•864 


•869 


9 a.m. 


Northumberland 


Alnwick 


•743 


•792 


•830 


•841 


9 p.m. 


«« 


Cramlington 


788 


•853 


•865 






Cumberland 


Cockermouth 


•848 


•889 


•876 


'-889 


9 a.m. 


*> 


Scaleby 


•844 


•891 


•882 


-891 


(9 a.m. and 
( 9P»ni. 


Glamorgan 


Cardiff 


•861 


•903 


•848 


•903 


9 a.m. 


Carmarthen 


Carmarthen 


•928 


•969 


•918 


-969 


9 n 


Montgomery 


Churchstoke 


•939 


•974 


•908 


•974 


9 .» 


Denbigh 


Wroxbam 


•883 


.909 


•884 


•909 


9 », 


Carnarvon 


Llandudno 


•888 


•926 


•904 


•926 


9 n 


Orkney 


Sandwick 


•573 


•697 


•662 


•710 


9 p.m. 


Dublin 


Dublin 


•863 


•931 


•886 


•936 


9 


It 


„ Fitzwilliam Sq. 


•864 


'929 


•895 


-035 


10.30 „ 


K^rry 


Killamey 


30-844 


30-931 


30-887 


30956 


II a.m. 



* These readings all occurred on the zSth, and those printed in large type represent the absolute niaxi< 
mum pressnre. 
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TABLE of all Readings of Sea-Level Pressure above 787 mm. (30-985 ins.) printed in the 
French and Gkrman Daily Weather Beports for the 15th to the i8tn (inclusive) of 
January, 1882. 

CSonverted to English inches. 



Station. 


Pres- 
sure. 


Time. 


Date. 


Station. 


Pres- 
sure. 


Time. 


Date. 


^^Ina 

Kiew 


Ins. 

31-071 
•056 
•056 
•052 
•036 
•024 
•024 
•024 
•024 
•024 
•020 
•020 
•016 
•012 
•008 
•008 

3roo4 


7 a.m. 
7 a.m. 
9 p.m. 

6 p.m. 

7 a.m. 

8 a.m. 
8 ajn. 
7 a.m. 
2 p.m. 
7 a.m. 

6 p.m. 

7 a.m. 
7 a.m. 

7 a.m. 

8 a.m. 
6 p.m. 
8 p.m. 


1 6th 
i6th 
15th 
15th 
i6th 
15th 
15th 
15th 
15th 
i6th 
15th 
i6th 
15th 
17th 
i6th 
i6th 
15th 


Belfort 

Konigsberg .... 

Thorn 

Lemberg 

Wilna 

Memel 

Vienna 

Breslau 

Swinemunde . . 

Berne 

Prague 

Hermannstadt;.. 

Berne 

Vienna 

Besancon 

Wilna 


Ins. 

31-004 

31-001 

30-997 

•997 

•993 

•993 

•993 

•993 

•993 

•993 

•989 

•989 

•989 

•985 

.985 

30-985 


7 ft.m. 
9 p.m. 

8 a.m. 

6 p.m. 

7 a.m. 
2 p.m. 
6 p.m. 

10 p.m. 

8 a.m. 

6 p.m. 

7 a.m. 
7 a.m. 
7 a.m. 
7 a.m. 
7 a.m. 

9 p.m. 


17th 
15th 
15th 
15th 
15th 
15th 
15th 
15th 
r6th 
1 6th 
15th 
15th 
i6th 
i6th 
17th 
15th 


Warsaw 

Cracow 

Prague .... 

Neufahrwasser. . 
Konigsberg .... 

Lemberg 

Neufahrwasser.. 

Cracow 

Prague 

Warsaw 

Cracow 

Berne •••• 


Breslau 

Prague ........ 

Neidahrwasser 



DISCUSSION. 

The President (Mr. Langhton) said that it was fortunate that the facts of 
this very remarkably high pressure had been thus collected together into a per- 
manent record by such an accurate and painstaking inquirer as Mr. Wallis. He 
hoped the next step would be for some one to investigate the conditions under 
which it had occurred. 

Capt. ToYNBEE remarked that during the prevalence of the high pressure he 
had noticed that in the South of France (under the high pressure) the temperature 
had been low, whilst in Norway, which was under the influence of areas of low 
pressure, it had been high. He should be glad to know whether the motion of 
cirrus clouds during this time supported the theory which states that upper 
currents of air flow trom areas of low pressure towards areas of high pressure, 
thereby keeping up the supply of air in the area of high pressure by a down- 
ivard current, and preventing the fall of the barometer, which would otherwise 
take place owing to the flow of surface wind from the high towards the low 
pressure. The long continuance of this high pressure in one place was, he hoped, 
lavourable for such observations. 

Mr. Scott remarked that mild weather had prevailed during the recent period 
of high pressure, which was not generally the case, as such conditions were 
usually attended with severe frost. 

Mr. Symons thought that this period of high pressure would, on account of its 
uniformity, prove one of the best means of ascertaining the errors of barometers, 
of the accuracy of the observers, and of the correctness of the assumed idtitudes. 
He considered that the pressure of 31*046 ins. at 11 p.m. on January 8th, 1820, at 
Gordon Castle, was correct, as it was confirmed by the observations at Kinfauns 
and Leith. He thought that the fog had preventea most Londoners from making 
observations of cirrus. 

Mr. Whipple said this period was remarkable for the absence of wind, and 
the air was consequently in a state of stagnation. At the Kew Observatory, on 
one dav, January 22nd, only 20 miles of wind were registered as passing over in 
the 24 hours ; he never saw the anemometer so stationary before, there was there- 
fore no possibility of the fog being cleared away. He thought that to some 
extent a re-consideration of the question of correcting barometers for height 
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ifes 



might produce a higher degree of nniformity in the readings than that now 
attained. 

Mr Eaton believed it might be interesting to the Fellows to have some 
further particulars of the great barometric elevation of January 1820, which 
was undoubtedly the highest on record in the British Isles, although not of long 
duration. He had prepared the annexed comparative table from various sources, 
the localities being arranged according to latitude from north to south, the direc- 
tion in which the area of highest pressure seemed to have moved. 



BAEOMETEB AT 32° BEDUCED TO SEA-LEVEL. 



1820. 
January. 



Gordon Castle, 
Banffshire.f 



7th, 



8th, 



p.m. — 



a.m. 



9th, 



10th, 



nth. 



8 a.nL 

9 „ 
10 „ 

2 
10 

8 

9 „ 
10 „ 
Noon 

2 p.m. 

B " 

7 " 
9 " 

10 „ 

11 „ 
8a.in. 

9 „ 
10 „ 

2 p.m. 
10 „ 

8 a.m. 

9 „ 
2 p.m. 

10 „ 

8 a.m. 

9 „ 



31-046 



Einfauns, 
Perth.* 

ins. 

30-397 
30-711 



30-885 
30-896 
30-909 
30-931 
30-949 
30-969 
30-993 
31-002 
31-014 

31066 
Sl-045 

30-873 



Hermitage Hill, 
Leith.* 



30-369 



30-730 
30-830 



Boyal Society, 
London. 



30-358 

30-517 
30-662 

30-684 



30-975 

31-050 

30-820 
30-720 
30-399 
30-104 



30-832 

30-779 
30-663 
30-582 
30-126 



The absolute maximum pressure on this occasion probably occurred at an 
earlier hour than 9 a.m. on the 9th in Perthshire, and so escaped observation, 
and there was also reason to believe that a still higher pressure than 31*046 ins. 
was experienced at Gordon Castle. There was no record of the atmospheric 
pressure in London having been so great as in the month of January last ; and 
a careful search showed that for the last 108 years at least, and probably many 
more, the barometric readings had only exceeded 30-9 ins. on two occasions, 
namely, in December 1778 and in January 1825. At the former date the Royal 
Society register indicated a corrected sea-level pressure on the 26th at 8 a.m. of 
30-880 ins., increasing to 30-918 ins. at 2 p.m. ; on the following day at 8 a.m. 
it was 30-852 ins. ; and Mr. Belville stated in his Manual of the Barometer, j^. VI ^ 
"It is recorded that Sir George Shuckburgh, in 1778, in London, observed the 
barometer at 30-935 ins., which he believed to be the greatest elevation ever 
seen ;" and this no doubt referred to the same date. 

The extremely high pressure in January 1825 was of longer duration than in 
December 1778, and must have embraced a wider area. The corrected sea-level 
readings, calculated from the Royal Society register at Somerset House, were : — 

+ Journal of the ScoHuh Meteorological Society^ New Series, Vol. V., p. 63. 

* " Account of the remarkable Depression of the Thermometer, and Bise of the Barometer, in Jaxmary 
1820." Edinburgh Ph%lotophicalJournahyo\.U.,^.ZZb. 
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8th. 3 p.m. 30*817 ins. ; 9th, 9 a.m. 30*922 ins., 3 p.m. 30-913 ins. ; 10th, 9 a.m. 
30*914 ins., 3 p.m. 30*884 ins. Other readings recorded on the morning of the 
9th were, Kinfaons Castle, 10 a.m. 30*926 ins. ; New Malton, Yorkshire, highest 
30-927 ins., and at the Royal Observatorjr, Greenwich, 10 a.m. 30*943 ins. 

Mr. Wallis thought that the suggestion of the President, that the conditions 
under which the phenomena had occurred should be thoroughly investigated, was 
an important one. He had only attempted to collect a few statistics while the 
matter was fresh in the minds oi the observers, but there could be no doubt that 
the atmospheric conditions during the whole month were exceptionally abnormal, 
the high pressure being accompanied by high temperature instead of bv cold, as 
was generally the case, and bv a stillness of the air even more marked tnan usual 
He believed that if the whole subject of the general character of the weather 
and the instrumental results were exhaustively treated, it would in all probability 
give a greater insight into the factors which govern the weather than could be 
obtained from tiie studv of any number of normsd months. 

In conclusion, he wisned to express his thanks to the Fellows of the Society 
who had ao courteously complied with his request for copies of their 
observationB. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

Januabt 18th, 1882. 

Annual General Meeting. 

Geobqb James Symons, F.R.S., President, in the Chair. 

Mr. R. H. Curtis and Mr. T. L. K. Edge were appointed Scrutineers of the 
Ballot for Officers and Council. 

Dr. Tripe read the Report of the Council and the Financial Statement for the 
past year. (p. 110.) 

It was proposed by the President, seconded by Dr. Tripe, and resolved :— 
" That the Report of the Council be received and adopted, and printed in the 
Society's Journal." 

It was proposed by Mr. Laughton, seconded by Mr. Mawley, and resolved : 
— " That the best thanks of the Meteorological Society be communicated to the 
Council of the Institution of Civil Engineers for having granted the Society free 
permission to hold its Meetings in the rooms of the Institution." 

It was proposed by Capt. Toynbee, seconded by Mr. Dyason, and resolved ; 
— " That the thanks of the Society be given to the Officers and other Members 
of the Council for their services during the year." 

It was proposed by Dr. Marcet, seconded by Mr. Pearse, and resolved :— 
" That the thanks of the Society be given to the Standing Committees and to the 
Auditors, and that the Committees be requested to continue their duties till the 
next Council Meeting." 

It was proposed by Dr. Mann, seconded by Mr. Field, and resolved : — *' That 
the thanks of the Meteorological Society be very cordially given to the Dele- 
gates of the Royal Institute of British Architects, the Society of Telegraph 
Engineers and oi Electricians, and the Physicid Society, and to the President 
and Mr. Dyraond, the Delegates of the Meteorological Society, for the great 
consideration and care with which a Report on Lightning-Rod Construction has 
been prepared and printed." 
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The Pbesident then delivered his Address, (p. 101.) 

It was proposed by Mr. Eaton, seconded by Mr. Inwards, and resolved : — 
*<That the thanks of the Societv be given to the President for the ability and 
courtesy displaved by him in the Chair daring his term of office, and for his 
Address, ana that he be requested to allow it to be printed in the Quarterly 
Journal of the Society." 

The Scrutineers declared the following gentlemen to be Officers and C!ouncU 
for the ensuing year :— - 

President. 
John Knox Laughton, M.A., F.R.A.S., P.R.G.S. 

Yice-Presidents. 

William Ellis, F.R.A.S, 

Rogers Field, B.A., M.Inst.G.E. 

Joseph Henry Gilbert, Ph.D., F.R.S., P.C.S, 

Baldwin Latham, M.Inst.C.E., F.G.S. 

Treasurer, 
Henry Perigal, F.R.A.S. 

Trostees. 

Hon. Francis Albert Rollo Russell, M.A. 
Stephen William Silver, F.R.G,S. 

Seoretaries. 

George James Symons, F.R.S. 

John William Tripe, M.D., M.R.C.P.E. 

Foreign Seeretaiy. 
Robert Henry Scott, M.A., F.R.S., F.G.S. 

ConnciL 

Edmund Douglas Archibald, M.A. 

Arthur Brewin, F.R.A.S. 

John Sanpord Dyason, F.R.G.S. 

Edward Ernest Dymond, J.P. 

Henry Storks Eaton, M.A. 

Charles Harding. 

Robert John Lecky, F.R.A.S. 

William Marcet, M.D., F.R.S., F.C.S. 

Edward Mawley, F.R.H.S. 

Richard Strachan. 

George Mathews Whipple, B.Sc., F.R.A.S. 

Charles Theodore Williams, M.A., M.D., F.R.C.P, 

Mr. Symons having left the chair, it was taken by the newly elected President, 
Mr. Laughton, who thanked the Fellows for the honour they had done him in 
electing him to that office. 



February 16th, 1882. 

Ordinary Meeting. 

John Knox Laughton, M Jl, F.R.A.S., F.R.G.S., President, in the Chair. 

William Aronsberg, J.P., Holywell House, Oxford Road, Manchester ; 
WlujAM GouGQ BiRCHBY, Glendower Terrace, Monton Green, Eccles ; 
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John Rand Capron, F.R.A.S., Guildown, Guildford ; 

Philip Crowley, F.Z.S., Waddon House, Croydon ; 

WituAM Wood Culcheth, M.In8t.C.E. ; 

David Cunningham, MJustCE., F.S.S., Harbour Chambers, Dundee ; 

Stephen Cushing, Hindringham, Norfolk ; 

William N£iiK>N Greenwood, Glasson Dock, Lancaster ; 

Edward Kitto, 10 Trelawney Road, Falmouth ; 

James Mansergh, M.Inst.C.E., 3 Westminster Chambers, S.W. ; 

George Oliver, M.D., West End Park, Harrogate ; 

Henry Selby Hele Shaw, Assoc.M.Inst.C.E., 2 Pembroke Vale, Clifton, 

Bristol ; 
George Wilson Stevenson, M.Inst.C.E., F.G.S., 38 Parliament St. , S.W.; and 
William Henry Tyndall, Morlands, Oxford Road, Redhill, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

" Notes op Experiments on the Distribution op Pressure upon Flat 
Surfaces perpendicularly exposed to the Wind." By R. H. Curtis, 
P.M.S., and C. E. Burton, B.A., F.R.A.S. (p. 139.) 

"The Principle op New Zealand Weather Forecasts." By Com- 
mander R. A. Edwin, R.N., F.M.S. (Abstract.) 

New Zealand Forecasts are framed on the following hypotheses: — A. All 
winds are rotatory. B. There are two classes of aerial circulation. 1. Systems 
of elevation, readings of 30*10 ins. and upwards. 2. Systems of depression, 
readings of 30*00 ins. and downwards. Readings between 30*00 ins. and 30*10 
ins. are considered as intermediate between depressions and elevations. The 
larger areas may contain more than one sub-area, much as a contoured map 
shows several peaks or valleys, enclosed by a single closed contour line. Both 
systems are elliptic, as long as they have no progressive movement. All isobars 
are drawn strictly parallel to the wind. When movement occurs in either case 
the area ceases to be truly elliptic, and the resistance experienced compresses tiie 
anterior portion, and delays its progress, especially if the system meets a mountain 
range. This renders the gradients steeper in the compressed parts of the system. 
The passage of a system over the range has the eflFect of retarding its rear 
portion wmle the front will be compressed by the resistance of the air, the 
gradients are therefore always steepest in front. 

As there are several centres to each great aerial system, gale may succeed gale 
for a length of time without any complete restoration of pressure to its normal 
condition, and sudden changes of wind and weather may ensue without any 
erratic movements of the depressions. 

Isobars must follow wind in all its shifts, for every change of wind must have 
a corresponding modification of pressure to account for it, and the changes of 

Sressure in progress, whether increase or decrease, must be taken account of in 
rawing the map or framing the forecasts. 

The paper was illustrated by diagrams of complex cyclonic and anticyclonic 
systems, and further by a map in which Commander Edwin has combined the 
observations taken on board H.M.S. * Cormorant * and the S.S. * Penguin * at sea, 
with those taken on shore, and represents his idea of the sequence of weather in 
New Zealand in the early part of March 1880. 



DISCUSSION. 

Mr. Scott remarked that Commander Edwin, in making allowance for the wind 
in the drawing of isobars, agreed with the practice of Mr. Rundell and others, 
who considered that there must be always a deviation of the isobar to account 
tor every ioc«d deviation in the wind direction. If Commander Edwin's idea of 
the isobars being pressed closer together when a depression approached the land 
were applied to Europe, it would mean that in all our storms the SE wind was 
stronger than the NW, which was not the case, As regards the alleged more 
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rapid motion of the fitorms of the Southern Hemisphere, it appeared to him that 
Dr. Koppen's recent paper in the Mittheilvpn^en der Geoa, Gesellaehafty Ham- 
burg, 1880, on the paths of barometrical minima over the Atlantic, suggested 
a possible explanation. Dr. Koppen holds that the motion of storms is mainl;|r 
regulated by the upper currents. Now the rate of vertical decrease of pressure 
in the atmosphere is slower at the equator than in high north latitudes. This 
gYes a gradient towards the pole in the upper strata, and induces a motion from 
W. in those strata, and this carries the depressions with it. Now in the Temperate 
Zone of the Southern Hemisphere, as the pressure at sea-level is much less than 
it is in corresponding latituaes in the Northern Hemisphere, it may be supposed 
that this upper level gradient will be steeper, and, therefore, the motion from the 
westward of the upper currents and consequently of the depressions would be 
more rapid. 

Capt. ToYNBEE said this paper seemed to imply that a cyclonic wind-system 
is a body of air circulating and at the same time advancing over the earth^s 
surface, also that it meets with a certain amount of resistance from objects lying 
in its track. Another theory supposes that there is no transfer of air along the 
line in which the cyclone is moving, but that its apparent progress is the result 
of successive reformations in front and fillings up in the rear. Also that the 
direction of the track and the speed of the apparent progress depend on the 
nature and disposition of the surrounding air, as to its suitability for the forma- 
tion and filling up of the areas of low barometric pressure. It would be well if 
meteorologists would endeavour to solve this question, which is of vit«d import- 
ance to meteorology. 

Mr. Whipple said that Commander Edwin gave no indication whatever of the 
results of these forecasts, or the amount of success he had attained. Prof. 
Loomis in his twelfth paper stated that the average rate of motion of storm- 
centres in Eastern America was greater than in Europe, and also higher over 
land than over sea. 

Mr. Mawley said that he had some reason to believe that there was a suffi- 
ciently regular sequence in the weather changes that took place in this country 
to warrant us at all events in assuming that certain precise conditions prevailing 
on any one day were likely to be followed on the next by a similar state of the 
weather to that which had succeeded the same precise conditions at any previous 
date. He, therefore, suggested that in the first instance a careful classification 
should be made of a large number of daily Weather Charts, regard being at the 
same time paid to the season of the year. When this had once been accomplished 
it would omy be necessary as soon as the weather map on any evening had been 
drawn to select the classified chart most resemblins it, and to issue as the fore- 
cast for the next day a description of the weather that was found to have 
prevailed on the day following the one on which the selected chart had been 
made. The degree of correctness of such a prediction would, he thought, be 
found to vary in proportion to the amount of similarity between any two maps. 
A still closer approximation to the truth could of course be obtained by fastening 
together the two weather maps of each day and founding the forecast upon the 
similarity of these two maps with those drawn at any previous date of the same 
season of the year. Where the resemblance was not found to be very great, and 
indeed in all other cases as well, but more particularly in these, he considered it 
would be advisable to bear in mind that our changes of weatner seldom came 
upon us with any very great suddenness, and therefore the conditions recently 
prevailing were in by far the greater number of instances likely to be succeeded 
by weather of a more or less similar character. 

"The High Atmospheric Pressure in the middle of January 1882.''" 
By H. SowERBY Wallis, F.M.S. Cp. 146.) 

The Electrical Thermometer, kindly lent by Messrs. Siemens Brothers & Co.,. 
for observing the temperature of the air at the summit of Boston Church Tower^ 
was exhibited. 
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RECENT PUBLICATIONS. 

Annuaiee db jjl BociiTi li^TtoBOLOoiQXTE DB Ebanob* 29m6 Axm^ 1881. 
2nd Trimestre. 4io. 

Contains: — Snr les p^riodes diornes de la tonp^ratore et de la pression 
atmosphSriqae, par Prof. D. Ragona (7 pp.)* — ^£(aromdtre et tbermomltre 
enregistrenrs de liM. Richard frdres^par A. Angot (2 pp.). — Sur les enre^streors 
de rllectricit^ ataiosphSriqne et da magn^tisme terrestre, par E. Mascart (5 pp.). 
—Snr les sdismes on tremblements de terra, par A. d^Abbadie (5 pp.). — Sur les 
ernes de la Seine pendant I'biver de 1881, par G. Lemoine (4 pp.). — Etudes sur 
la n^bulosit^ en Russie, par A. Woeikof Qll pp.). — Le climat de Paris, par E. 
Renou (3 pp.). — Description du tbermometre maxima et minima h tiges ou 1 
lames m^taUiqnes droites, par M. Tremescbini (2 pp.). 

COMMUNIOATIONS FBOM THB InTBBNATIONAL PdiAB COMMISSION. ParlS I.-II. 

4to. 1882. 

The International Polar Commission has resolved to issue a special publica- 
tion, to appear in irre^ar numbers, in order to ensure the rapid and continuous 
dissemination of intelligence relating to the International Polar Expeditions 
projected by the late Lieut. Wejrprecht. The publication, of which the above 
are the first two parts, will contam the resolutions, instructions, and reports of 
the Commission, and, in due time, reports of the progress and condition of the 
observing parties, as well as some preliminary results of their work. Contribu- 
tions are received in any of the three languages — French, German, or English, 
and are printed in their original language. 

DiB EbOEBNISSB DBB NiBDBBSOHLAGS-BbOBAOHTXTN^BN in liEIPZia UND AN 
BINIGEN ANDBBBN SAOHSISOHBN StATIONBN YON 1864-1881| VON A. VON 

Dangeelman, Db. Phil. 4to. 1882 (16 pp.). 

This is divided in two parts : (1) on the Rainfall observations at the Leipzig 
Observatory, 1861-1881 ; and (2) Results of the Rain&ll observations at some of 
the Saxon stations. 

Indian Mbtbobologigal Memoibs: being oocasionalDiscnssionB and Com- 
pilations of Meteorological Data relating to India and the Nbighboitb- 
ING CouNTBiBB. Published nnder the durection of Henbt F. BiiANFOBD, 
F.R.B., Meteorological Reporter to the Government of India. YoL L 
Part VI. 4to. 1881. 

Contains :— The Meteorology of the North-West Himftlaya, by S. A. HilL 
B.Sc. (50 pp.). 

Memobie della B. Aogadehia di Scienze, Lettebe ED Abti di Modena. 
Sezione di Scienze. Vol. I. Ser. II. 4to« 1882. 
Contains a paper by Prof. D. Ragona on the Summer of 1881. (33 pp.). 

Pbooeedings of the Eotal Society. Vci. XXXm. Noa. 217 and 218. 
1882. 8vo. 
Contains : — On the constituent of the ataiosphere which absorbs radiant heat, 
by S. A. Hill, B.Sc. (11 pp.).— On measuring the relative thermal intensity of 
the Sun, and on a self-registering instrument £or that purpose, by K Frsntiand, 
D.C.L., P.R.S. (10 pp.). 

Pbooeedings op the Rotal Society op Edinbubgh. Vol. XL Nos, 108- 
109. Session 1880-81. 8vo. 
Contains : — On Dust, Fogs, and Clouds, by John Aitken. 2 pi^rs (9 ^,), 
From experiments, the author shows : 1, that whenever water vapour condenses 
in the atmosphere it always does so on some solid nucleus ; 2, that dust particles 
in the air form the nuclei on which the vapour condenses ; 3, that if there were 
no dust there would be no fogs, no clouds, no mists, and probably no rain, and 
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that the supersaturated axt would convert eveiy object on the surface of the earth 
into a condenser on which it would deposit. — On the motion of a Storm in an 
easterly direction being only possible as a circular atmospheric wave, by R. 
Tennent (3 pp.). 

Espcmr OP OsssitVATioira of Ikjictbioub iKSscns BmutKe tbe Ieab 1881, with 

mj&THODd OF PsEVEimON AND BeMBDV, AND SpEOIAL BePOBT ON TuBHIP 

Fly. By Eleanob A. Obmebod, F.M.S. 111 pp. 8vo. 1882. 

Hie year 1881 was a season of severe insect attack, especially to root crops, 
«nd some kinds of forest trees. Turnip ^< Fly " attack was little short of a scourge 
over a large part of England and Scotland, and in the north of Scodand, where 
£y was comparativelv absent, a small weevil bore down on the crop in its place, 
whilst in the south of Scotland it devastated in addition in a part of the attacked 
area. Miss Ormerod estimates the loss caused by the Turnip Fly on mere seed 
:and resowing in 22 English and 11 Scottish counties to be :^-for seed alone 
i^75,592 16s; ; for one resowing, including seed and cultivation, at the rate of 
15s. per acre, £503,952 ; the same at the rate of 20s. per acre, £671,936. 

Bbpobt of thb Mbteobologioal Council to the Botal Sooiett, for the 
year ending 81st of March, 1881. 8vo. 1882. 181 pp. 
In addition to the report on the work of the office, this contains reports or notes 
on the following subjects : — 1. The Working of the Harmonic Analyser ; 2. Cha 
Fogs ; 3. On Hygrometry and Evaporation ; 4. On Cirrus Observations ; 5. On 
the Photo -Nephograph ; 6. On the British Rainfall Means ; 7. Method followed 
in the extraction of data from Ships* Logs ; 8. Inspectors* Reports ; 9. Method of 
dealing with Telegraphic Weather Intelligence ; 10. Methods followed in dealing 
with Meteorological Ketums from Land Stations in the United. Kingdom. 

Sitzunosbebiohte deb eaisebliohen Akat>kmte deb WissenSohaften. 
Bande LXXXIV.— V. Dec. 1881— Jann 1882 Hefte. 8vo. 
Contains two Papers by Dr. J. Hann, viz. : (1.) Ueber die monatlichen und 
jahrlichen Temperaturschwankungen in Oesterreich-Ungam (73 pp.) ; and (2.) 
Ueber die Temperatur der sudlichen Hemlsphare (24 pp.). 

Bitzttngsbebighte deb konigl. BOhm. Gesellsghaft deb Wissensohaften. 
8vo. 1882. 
Contains :— Ueber den taglichen Gang des Regenfalles, von Prof. Dr. F. 
Augustin (30 pp. with 2 plates). 

Symons's Mokthlt Meteobologioal Magazine. Febmary to April 1882, 
Nos. 193-195. 8vo. 
Contains : — Meteorological Bibliography (3 pp.). — Barometric and thermo- 
metric extremes in January 1882 (2 pp.). — ^Climatological data for the British 
Empire (5 pp.). — Temperature observations at Boston, Lincoln (2 pp.). — The late 
winter and the coming summer (2 pp.). — The Anemometer Exhibition (8 pp.). 

!rHE Weatheb of 1881 as obsebved in the Neighboubhood of London, 

and compared in all respects with that of an average year. By Edwabd 

Mawley, F.M.S., F.E.H.S. With Tables of Daily Observations and a 

Diagram. 72 pp. 8vo. 1882. 

This gives a summary of the weather at Addiscombe, near Croydon, for each 

month, together with tables of daily observations, which are compared with the 

Greenwich averages of 20 years. The author sets forth the more prominent 

features of the year as follows : —The great frost, gale, and snow of January ; the 

stormy and continuous NE winds of the spring ; the succession of 5 dry months 

(March- July) ; the rare incident of a ground frost in June, followed by a day in 

July hotter than any of which there is any reliable record. The two succeeding 

months of harvest were rendered disastrous, the first through great cold and 

wetness, and the latter by its frequent rains, humid atmosphere and sunless skies. 

October, which will certainly rank as one of the coldest ever known, brought 

with it a long and destructive westerly gale ; and with November, which was 

almost as exceptionally mild, came another of still greater violence ; while the 
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closing month of the year proved to be one of many Btonns and much nmgli» 
weather. 

Yega-Exfeditionbs Yetenskaplioa lAKTTAaELSEB. Yol. I. Svo. 1882. 

Contains : — Observations M^tSoroIogiques faites par TEzpSdition de la Yega 
da cap Nord k Yokohama par le Detroit de Behring. Reduites par H. Hildebrand 
Hildebrandsson. 101 pp. with 4 plates. Throughout the whole of the voyage^ 
the observation^ were made six times a day, as well as while wintering at 
Fitlek^'e daring the months of October 1878, and April to July 1879, but at the 
beginning of N6vember till the end of March, they were made hourly. The obser- 
vations are divided into two parts : (1) Observations at Pitlekaie from October 
1st, 1878, to July 17th, 1879, and (2) Observations during the voyage from the 
port of Maaso near the North Cape to Pitlekaie and from thence to Yohohama. 

ZeITSOHBIFT deb (5STEBBEI0HIS0HEN GeSELLSOHAFT FUB MeTEOBOLOOIE.. 

Redigirfc von Pr. J. Hann. XYII. Band. February-April 1882, 8vo. 
Ueber die Regenmenge in Breslau und einige neuere Yersuche, die Abnahme 
derselben mit der Hohe betreffend, von J. G. Galle (4 pp.).— Leistungen der 
Registrirapparate mit Laufgewicht, von Dr. A. Sprung (4 pp.).^Bemencungeni 
fiber die verticale Yertheilung des Luftdruckes, von Dr. W. Koppen (13 pp.). — 
Thermische Yegetationsconstanten ; Sonnen- und Schattentemperaturen, von 
Prof. H. Hofimann (10 pp.). — U^ber die Messung der Temperatur mit HiUfe des 
Quecksilberthermometers, von M. Pemet (5 pp.). — Die Niveauflacheu der 
Cyklonen, von H. Januschke (5 pp.). 
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HisTOBicAL Bkbtch OF Anbmometbt AND Anemometebs. By J. K. 
Laughton, M.A.9 F.B.G.S., President. 

[Bead March 15th, 1882.] 

It is probable, and indeed almost certain, that the earliest attempts at gauging 
wind-force were made by sailors ; to a landsman, the cold, the heat, the dry- 
ness or moisture of a wind is commonly its most noticeable feature ; not so 
to the sailor ; and we may therefore assume that from the very dawn of 
navigation sailors estimated, and in some technical language expressed, the 
force as well as the direction of the wind. When poetry could get the length 
of such a description i 



** Una Enrusqne Notnsqne mimt, oreberqne procellis 
Afrious, et vastos yolvunt ad litora flactos ; " 

we maybe quite sure that seafaring men had their own names for a ' gale,' a 
' squall,* a * capful of wind,* or a * light breeze.* And so, in fact, they always 
have had, down to our own times, and quite irrespective of any system of 
accurate measurement. The most modem and most exact form of this is 
the Beaufort scale, which to many may seem but a manner of guessing, but 
which to a sailor on board his ship had, at the time it was first devised, and for 
many years afterwards, a well-defined and fairly correct meaning. It must be 
remembered that it distinctly applies certain practical tests, as aids or guides 
to the estimate, and depends on the sail a certain specified ship can carry, or 
the rate at which she sails. Naval officers, by continual practice, attain a 
high degree of accuracy in estimating the wind, though their ships are no 
longer- of the specified type ; but away from their ship they lose their accus- 
tomed clue, and the Beaufort scale has, even for them, a very vague and 
xmsetUed interpretation; whilst for the greater number of observers on 
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shore, who never realise what the scale is, the estimates based on it are 
simple opiaions, formed without any recognised standard. 

Bat putting " estimates '* on one side, I know of no recorded attempt to 
measure the wind until, in 1667, the young Royal Society published a revised 
edition of the " Directions for Seamen," which had been drawn out a few 
years before by "that eminent Mathematician," Master Booke. These 
** Directions," which may be called the precursor of our present Admiralty 
Manual, were edited and enlarged by Dr. Hooke and Sir Eobert Moray ; 
and say — inter alia : ** The strength of the wind is measured by an instru- 
ment such as is represented ;" and the representation (Fig. 1) shows a plate 
CD suspended, by a bar, from a pivot, and thus able to swing upwards along 
a graduated quadrant, AB; the quadrant itself, with the plate, turning freely, 
as a vane, on a vertical shaft. It is thus that 1667 has been accepted as 
the, birth-year of modem anemometry : but I would call attention to the 



Fig. 1. 




Dr. Hooke's Anemometer. 

exact words used. They are not, the strength of the wind may be measured, &c., 
but the strength of the wind is measured. No inventor's right in, or credit 
for, the instrument is claimed by any one ; and though it has been commonly 
attributed to Hooke, for aught we can say to the contrary, it may have been 
in use for many years previous to 1667. It was, however, in this same 
year that Dr. Croune brought forward an instrument, which consisted mainly 
of a fan, or rather a sort of paddle-wheel, on a vertical shaft, encased in a 
drum. The wind was admitted into this drum through narrow longitudinal 



Digitized by 



Google 



LAUGHTON — mSTOEIOAL SKETCH OP ANEMOMETBY AND ANEMOMETERS. 168 

slits, and thus caused the wheel to revolve : its indications, however, were 
found vague and unsatisfactory, and it does not appear to have ever come 
into actual use. Another instrument suggested by Hooke, in which the 
velocity, and thus the intensity, of the blast were concentrated, would seem 
to have given no better results, and to have speedily died a natural death. 

Notwithstanding these failures, and the probably earlier origin of Hooke's 
quadrant, we may take the date 1667 as approximately marking the period in 
which a general and scientific interest in anemometry began to be felt. From 
that time onward a very great many anemometers have been invented : at 
first, indeed, but slowly, and even afterwards there have often been consider- 
able intervals without any new attempts : but at other times they come — to 
quote an appropriate simile — 

*' Thick as autumnal leaves that strew the brooks 
Jn Vallombrosa :" — 

with the result that the bare enumeration of the different instruments would 
take the whole evening, and could not but prove wearisome in the extreme. 
I have, however, attempted to draw up a list,* which is, I believe, the fullest 
that has yet been got together ; and which — though I can scarcely hope that 
it is perfect — will be worth the attention of any future inventor. It will save 
him time, and very possibly also much annoyance and vexation : it will enable 
him to avoid a mistake into which many of his predecessors have fallen, that 
of re-inventing an already existing instrument. For, in fact, human ingenuity 
runs in very narrow grooves ; and of this vast number of anemometers there 
are comparatively few that suggest any new anemometrical principle : the 
majority are merely some modification, improvement or re-invention of some 
older form. But at present I propose merely to speak of those instruments 
which may be considered as typical, and wliich suggest some difference in the 
method of observing the wind. 

The earliest attempts to measure wind were made in the interests of 
sailors ; and to them the important consideration was the pressure : it was 
the pressure that split their- sails, that carried away their spars, or that sent 
their ships to the bottom of the sea. When the subject began to be scientifically 
discussed, the first consideration was to enable naval architects to get some 
correct idea of the strength of the wind which ships, and ships' masts, and 
ships' sails had to withstand. The earliest types of anemometers were thus 
different forms of pressure gauges ; the earliest of all, as I have just said, 
appearing to be what— for want of a more correct name — I have called 
Hooke's, of 1667. This particular type, which may be distinguished as the 
''pendulum," has been often repeated: amongst others, by the Bev. Boger 
Pickering, of Deptford, who, in 1744, and without any reference to the former 
instrument, brought before the Boyal Society what he called his anemoscope. 
It is perhaps a more finished instrument than Hooke's : the swinging plate is 
held up by a spring catch, so as to show the maximum force that has struck 
it ; and an index at the bottom of the vertical spindle points out the direction 

♦ See post, p. 181, 
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oi the wind : but there is no essential difference between this and the pattern 
of 1667. 

Another instnunent of a similar type is that by Dalberg, in 1780. Its 
details are extremely comphcated. Brewster, refusing to be troubled with it, 
curtly describes it as a mass of ** levers and quadrants, and friction-wheels 
and pulleys, and plumb-lines, combined without judgment or ingenuity." 
One Tane works gearing to show the direction of the wind ; another to show 
the inclination of the wind ; and the pressure is shown by a plate which is 
hinged at its lower edge, whilst the upper is attached to a cord, passing over 
a pulley and supporting a weight. As the plate is inclined backwards by the 
force of the wind, this weight is, of course, raised. 

A much more simple instrument of this class is that by Dr. Schmidt of 
Giessen, in 1828* (Fig. 2). A rod AB having a circular plate at its lower 

Pia. 2. 



Dr. Schmidt's Anemometer. 

end, is pivoted at about one-third of the way down. As it swings back, 
before the wind, its upper end slides along a quadrant and pushes forward an 
index D, which remains to show the maximum effect of the gusts. In order 
to keep the plate face to wind, the rod is pivoted at C in a light frame 
which itself forms part of the spindle of the direction vane, and turns with it. 
Wild's well-known instrument, which is the recognised standard in Bnssia, 
is gf this ** pendulum ** class, going back to the primitive type of Hooke's. 
A somewhat different modification of the same principle was laid before this 

* It must be understood that this and the other diagrams are meant only as 
indications, and to illustrate the text. No attempt has been made to show the details 
of construction , or to draw them in scale, or even in relative proportion. 
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Society by Mr. Howlett, in 1868.* In this, a sphere does duty as pressure- 
plate, being thus ready for the wind from whatever direction it may come. 
This sphere is at the upper end o( a rod, which is pivoted in the middle, and 
bears a weight, as a sort of counterpoise, at its lower extremity. As it 
swings with the wind, a pencil traces the direction and the extent, on a 
slate or card placed below. 

Related to these ** pendulum" anemometers, though differing considerably 
fix>m them, are those that have been called *' bridled *' anemometers, in which 
the swinging of the plate is prevented by an interposed resistance. Of this 
type, the earliest that has come under my notice is that of Wolf, or Wolfius, in 
1708. A set of small windmill-sails on a horizontal axis communicates the 
motion, by means of an endless screw, to a toothed wheel. On the axle of 
this wheel is fixed a rod, at some definite point of which is a leaden weight. 
The angle through which this weight permits the wheel to turn is a measure 
of the force of the wind, and is shown by an index-hand on a dial-face. 

Leupold in 1724 and Leutmann in 1725 published descriptions of an 
instrument of this class, which they each seem to claim. That two men 
should separately have invented the same not very simple details at the 
same time is out of the question ; so we may suppose that this is the joint 
production of the two. A sort of paddle-wheel, with six curved sails, can 
revolve on a vertical spindle, on which is fixed a spiral lever or cam. To 
this cam is fiAstened a cord which passes over a leading pulley and supports 
a weight. As the spindle turns, the leverage, and with it the resistance of 
the weight, is increased. The wind is led on to the blades of the wheel — 
shown in horizontal section as A — ^by a number of shutters — as B — placed 
obliquely round it (Fig. 8) : but the compression or concentration which 
these shutters must have produced would seem to have been disregarded. 

Fio. 3. 



Lenpold-Leatmann's Anemometer. 

* The sphere as a pressure-plate at the end of a swinging rod had been suggested 
and possibly nsed many years before, as a rade anemoscope. It is mentioned vaguely 
by Hiilsse {AUgemeine Masehinen Encyclopadie, s.v. Anemometer) in 1841 ; and is said 
by Mr. Bender (Proe. Irut, Civil Engineers, 14th March, 1882) to have been nsed by 
Parrot : bat this I have not been able to verify. 
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This Leupold, who was a mathematical instrument maker, claims the 
credit of do fewer than 7 different forms of anemometers ; amongst which, I 
must here notice one, ingenions in itself^ and interesting, as having been 
exactly reproduced, about 50 years later, by Benjamin Martin, on the 
suggestion of Dr. Burton. The pictures and descriptions of the two instru- 
ments show no difference. The horizontal axle of a set of windmill-sails has 
the form of a truncated cone, — a fusee — ground which a cord is wound, so as 
to lift a weight with continually increasing resistance ; a contrivance for 
increasing the resistance which was afterwards used, although in a different 
manner, by Colonel Beaufoy in 1821. There have been many other instru- 
ments of this class, amongst the latest examples of which I may name. Mr. 
Francis Galton*s '* torsion ** anemometer, and Professor Stokes's "bridled :'* 
of this last, one has been set up at Holyhead by the Meteorological Council, 
not many months ago. 

Bonalds' anemometer, though differing considerably from these, must be 
classed with them. The original type, as presented to the British Associa- 
tion at York, in 1844, consisted of a cross of light wood, ADBE^ in a 
vertical plane, pivoted at its centre C (Fig. 4). At ^, a plate, placed by 
hand fronting the wind. At /^ a small scale pan ; at B and D, counterpoises : 
weights added to E measure the pressure on the plate A. This instrument 
was afterwards modified, so as to turn to the wind by the action of a vane : 
but its general form remained unaltered. 

Fio. 4. 



Bonalds' Anemometer. 

The Ronalds* anemometer may perhaps be considered as a connecting link 
between the ** pendulum,** with which I have classed the ** bridled ** anemo- 
meters, and those more distinctly known as pressure anemometers, in which 
the pressure-plate is constrained to move parallel to itself. The earliest of 
this type is that described by M. Bouguer in his Traite du Navire in 1746. 
A piece of cardboard, 6 inches square, is fixed perpendicularly on to a light 
rod, which presses into a tube, against a spring. This tube is to be held in 
the hand, and the face of the cardboard presented to the wind, when the 
pressure is shown by the graduation on the rod. M. Bouguer insists on the 
lightness and portability of this instrument as its great advantages ; for '* by 
holding it parallel to the surface of a ship's sails, the pressure on each square 
£6ot of surface is at once found, without having to take into consideration the 
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obliquity of the impact." The idea of the officer of the watch consulting such a 
thing as to whether he ought to shorten sail is, of course, ridiculous ; but on 
shore, it might perhaps give an estimate of the pressure on the face of a building, 
with as near an approximation to truth as many a more refined instrument. 

In 1770, the Abb6 Nollet, in his UArt des Experiences, describes a modi- 
fication of Bouguer, as a machine which will tell the force of the wind. He 
does not claim it as, in any way, his own invention ; and, in fact, the only 
difference seems to be that the rod has ratchet-teeth, and is pauled, as it is 
pressed into the tube, thus registering the maximum pressure. *' The 
instrument," says the Abb^, '' will not measure the actual force of the wind 
with any great precision : but as that force is itself varying every instant, 
we may be very well contented with a rough estimate." Ten years later, 
Colonel Demenge, an Engineer in the Imperial Army, introduced a further 
and avowed modification of Bouguer. He pivoted it on a vertical spindle ; 
attached a light vane to the far end, so as to make it self-acting ; made the 
plate of thin copper or tin ; and by means of teeth on the rod turned a 
small spur-wheel or pinion, which worked an index outside the tube. 

I do not know that the instrument received any further change, till, in 
1836, Mr. Osier brought out the first pattern of his anemometer, in which 
the plate was separated from the vane, and acted on a wire passing down the 
vane's hollow spindle. In this way he obtained two distinct registers, one of 
direction, the other of pressure. Mr. Osier has since, from time to time, 
introduced slight changes in the details of this instrument, the most note- 
worthy of which, from my present point of view, was the adaptation of a 
windmill-vane to give direction, instead of the original wedge-shaped vane : 
but the improvements have been mostly in the registering apparatus ; and as 
an anemometer, the instrument is still essentially the same as it was in 1836. 
As a pressure anemometer it has been very generally accepted in this country 
as a standard, and is still in use. 

An important modification on the simple pressure-plate was introduced, in 
1850, by Dr. Jelinek, who in order to avoid the vacuum behind the plate, 
cased it in by a cylinder, closed behind, against the base of which it bore, by 
three spiral springs. Our late lamented Fellow, Mr. Cator, in 1864, attempted 
to do away with the same source of error, by filling in the back of the plate, 
making it, in fact, the base of a cone. He also received the pressure on a 
system of levers instead of a spring, which might be liable to a varying error. 
How fjEur these modifications render the instrument more trustworthy has, 
perhaps, not been fully tried : and Mr. Gator's early death has prevented any 
further development of his ideas on a subject to which he had given much 
attention. 

A somewhat different form of pressure anemometer is that described as an 
Anemobarometer, by Professor Wilke, of Stockholm, in 1785. The pressure 
from the plate A is received by one end, ^, of a lever, whose fulcrum is at 
the other end, C (Fig. 6) : midway, at E, a projecting arm drives a plunger, 
F, against a leather bag, G, containing mercury, which is thus pressed up a 
glass tube, H, and pushes up coloured spirit in a constricted tube, K, above ; 
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thus, evidently, magnifying the scale. Professor Wilke suggested that the 
lever might very well be dispensed with, and the pressure from the plate 
brought, at once, to the bag of mercury. This was the plan adopted by 
Pigouk some 40 years later (Fig. 6). The pressure was brought to a bladder 

Fio. 6. ViQ. 6. 



Wilke*s Anemometer. Pujoolx's Anemometer. 

containing air, which, by means of a double siphon-shaped tube, forced a 
column of coloured liquid to rise. 

These may perhaps be rightly considered as nothing more than modifica- 
tions of Dr. Lind's anemometer, brought out in 1775. This, as is familiarly 
known, consisted simply of a U tube, swinging freely on a vertical spindle, 
so as to form a direction vane : the tube nearest the spindle was bent back 
at right angles, so as to present its mouth to the wind, which entering 
therein, brought pressure on the surface of some water in the tube, forcing it 
up the other leg : the difference of level gave a measure of the force of the 
wind. The simplicity of this instrument rendered it a favourite ; but it was 
clearly subject to the disadvantages of having a very contracted scale, and of 
having no permanent register ; though Dr. Lind suggested that by cutting 
the lee tube off short at the zero mark, the water which was forced out of it 
would be a measure of the extreme gusts. Nearly 70 years later, Mr. 
Forbes of Culloden adopted or reproduced this suggestion, connecting, with 
the zero point of the lee tube, a third tube to receive the overflow. Mr. 
Forbes also suggested obtaining a more direct register of the maximum force 
of the wind by putting into the lee tube a slip of cardboard which had been 
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steeped in a strong solution of sulphate of iron, the tube itself containing a 
solution of prussiate of potash. 

A more important modification, amounting almost to a distinct invention, 
was that of Dr. Wollaston, which, after his death, was first brought before the 
Eoyal Society in 1829, under the name of a *' differential barometer". A 
U tube C, has its legs leading into A and B^ the two divisions of a box ; of which 
A is air-tight, except as regards the opening B ; whilst B is lightly covered 
(Fig. 7). The lower part of the tube G contains water to the level EF^ but 

Fio. 7. 



WoUaston'B Anemometer. 

the upper part of each leg contains oil, which reaches for some way into each 
of the divisions A and B. When the opening D is presented to the wind, 
the water is depressed at E^ and raised at F ; but the head of water at F is 
partially balanced by the oil above E^ so that it indicates a pressure corres- 
ponding, not to its own specific weight, but to the excess of its weight above 
that of the oil. This excess, in Dr. Wollaston's instrument, was about one- 
eleventh of the weight of the water ; and might be still lessened by diluting 
the water with alcohol ; the scale being magnified in the inverse ratio. The 
principle of this instrument was repeated, it would seem quite independently, 
by Mr. Bamsbottom, of the London and North- Western Bailway Works at 
Crewe, in 1866. The details proposed by Mr. Bamsbottom differ slightly 
£rom those adopted by Dr. Wollaston ; but in their main features the two 
instruments are identical. 

Several instruments of a kindred type were suggested by Sir David Brewster 
in 1830, and were possibly experimented on by him. One of these may be 
described as an exaggerated thermometer tube laid horizontal, and terminating, 
at the end opposite to the bulb, in a funnel. The wind blowing into this 
presses back an index similar to those in a Six's thermometer, compressing the 
air as it does so. Another, which is more distinctly a modification of Lind, 
has the lee tube of much smaller bore, with a closed bulb at the top. In the 
bottom of the U is mercury, which, being forced up the lee leg, attains a 



Digitized by 



Google 



170 QUABTBBLY JOUBNAL OF THE METEOBOLOOICAL 80GIETT. 

position in which the pressure of the wind is balanced by the head of mercury 
and the slightly increased pressure of the confined air. A more practical 
instrument was that brought out by Adie, in 1886, one of which was for 
several years in use at the Boyal Obserratory in Edinburgh, and was described 
approvingly by Professor Piazzi Smyth, in the Transa^ctifvns of the Boyal 
Society of Edinburgh for 1844. In this, the wind, blowing down a bell- 
mouthed tube, is led into the inside of a cylinder, air-tight above, but open 
below, which floats in a vessel containing water. This inverted cylinder may, 
in fact, be compared to a small gasometer, which rises as the pressure of the 
air inside is increased. 

As I now pass on to speak of the measuring of wind velocity, I am 
tempted to pause a moment to ask what we understand by wind velocity, and 
what do we want with it ? It is frequently said that this is the more impor- 
tant element to meteorologists, as it measures the transfer of masses of air 
from one place to another. I am quite unable to see how any measurements 
of velocity made near the surface of the earth can throw very much light on 
this transfer, for such masses cannot be supposed to move with the velocity 
indicated by our anemometers. We know, for instance, from balloon obser- 
vations, that even at a moderate height, the wind often attains a velocity far 
beyond our experience on or near the surface ; and this consideration seems 
to me to render any deductions as to atmospheric circulation from observa- 
tions of wind velocity extremely imperfect and doubtful. If, however, we 
are to consider observations of velocity as mainly another form of observations 
of pressure, they have, of course, an independent value. 

It is in this light that they would seem to have been regarded by Smeaton, 
who, in and about 1752, carried out a series of experiments for determining 
the rela\ion between velocity and pressure. The instrument of which he 
made use closely resembled one previously used by Bouse for similar obsw- 
vations, or another, independently designed by Robins, for determining the 
resistance of the air.^ As adopted by Smeaton, it consisted of a set of 
small windmill sails on a horizontal axis fixed at the end of, and perpendicular 
to a bar fastened on the top of a vertical drum, which was made to rotate by 
a cord wound round it, in the same way that a humming top is set spinning. 
The windmill sails, put in motion by the equivalent of a current of known 
velocity, lifted a weight through the mediation of a system of pulleys : and it 
is on these experiments and on the resulting determinations that the tables, 
still used for comparing velocity and pressure, mainly depend. Similar ex- 
periments were carried out a few years later — in 1766 — ^by Zeiher,-f making 
a Bouguer*s pressure plate move with a known velocity by means of a machine 
practically the same as that used by Smeaton. About the same time, too, 
Borda,^ with a similar machine, experimented on the resistance offered by 
different surfaces moving with known velocity ; his experiments were indepen- 

* Fhiloiophieal Trantactiom, 1759. (Hatton's Abridgment, xi. 355.) Bobins, 
Principles of Ounnery, edited by Button (1805), p. 200. 

t Novi Commentarii Academia scieniiarum imperialis PetropolitaruBf x. 302. 
J Histoireet Mimoires de VAcademie royale des ScieneeSt 1763 ; p. 369 et seq. 
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dently repeated, 20 years afterwards, by Edgeworth,* and since then by many 
others whom it is not now necessary to particularise. 

But long before this, certainly before 1680, Mariotte had estimated the 
velocity of the wind by noting the time that light bits of down or flock took 
to pass a certain measured distance.f These observations were made again 
— it would seem quite independently — ^by Derham,J: in 1708 ; but in 1766, 
£rice,§ repeating Derham's observations, judged them extremely unsatisfac- 
tory, and determined rather to note the time of a cloud's shadow ; supposing, 
it would seem, that the velocity of a cloud at some unknown height and the 
Telocity of the wind at the surface of the earth were much about the same. 
Many different observers reverted to the primitive down, which, even before 
Brice, had in 1788 been systematised by Bouvet, who noted the flight along 
a wire of a thin disc of cork lightly feathered. A very similar thing was, 
about 1840, adopted by Sir W. Snow Harris as a standard measure of velocity. 
I qu6te his own description : "To find the velocity by experiment, a cork 
stuck round with capacious feathers, is made to travel over a fine wire of a 
given length by the force of the wind. The cork is set on a common writing 
quill, bushed with a small brass plate at each end, and by which the whole is 
supported on the wire, fine holes being drilled through the brass plates for 
receiving it. This contrivance is extremely light, and will fly along the 
wire with the velocity of the wind for a given distance, or very nearly so. 
It is, in fact,throwing, as it were, a log -line upon the air.** 

Putting, however, on one side such observations as these, the earliest 
recorded instrument for measuring the velocity of wind was that of Dinglinger, 
which may be dated at about 1720, but of which we have no notice beyond 
a scant mention by Leupold in 1724. It would seem, however, to have been 
closely followed if not imitated by that of M. d* 0ns -en-Bray, in 1784, and 
had, like this, a clockwork registering apparatus. D' 0ns -en -Bray, from this 
peculiarity, styled his invention the ** Pendulum Anemometer; ** audit is the 
earliest with clockwork gearing of which we have any distinct account. But the 
instrument itself is very complicated. On one side a vane shows the direction of 
the wind : on the other a horizontal wheel, which he calls a moulin a la polonaise, 
gives the velocity : but the record of both is made through the intermediacy of 
a quantity of gearing, which must necessarily render the results of doubtful 
value. 

Following this, Lomonosow, in 1751, proposed an instrument of a type 
which has, I think, remained unique. The half of the direction vane next the 
spindle is a light thin box, in the upper side of which is fixed a small paddle 
wheel (Fig. 8) ; on the axle of this a pinion works a spur wheel, on whose 
axle another pinion works another wheel, and so, by means of a wire passing 
down the hollow spindle of the vane, transmits the motion to a wheel below ; 
which might be observed as a measure of velocity for a short time, or, as 
offering a resistance, as a " bridled ** anemometer. We may doubt whether 

♦ Philosophical Transdctumt, 1783 ; Izxiii. 136. 

t (Eut?m(1717); ii. 406. 

X Philosophical TrantactionSt 1708. (Hatton*s Abridgt. v. 392.) 

§ Ibid. xii. .S38. 
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Fig. 8. 



Lomonosow'fl Anemometer. 

this is properly to be classed as a " velocity " anemometer ; but with this ex- 
ception, I find no attempt to measure velocity instromentally nntil Woltmann, 
in 1790, using a set of small windmill sails, obtained, by means of them, a 
continuous motion. The same principle was adopted some years later by Dr. 
Whewell, who, in 1887, brought out the first type of his well-known instrument. 

This was, no doubt, an enormous stride in advance ; but, notwithstanding 
the modifications and improvements which were made in it during the years 
immediately succeeding, it was not found to give satisfactory results when 
compared by Sir W. Snow Harris with his shuttlecock-like contrivance, of 
which I have already spoken. The standard was itself not one on which we 
would now place much reliance ; but there is no doubt that the indications of 
the Whewell anemometer were very wild ; a fault due, to some extent, to the 
very small size of the sails, which had thus a power not always beyond com- 
parison with the resistance offered by the gearing ; but due more especially 
to the remarkable misconception of the meaning of the register. It was 
supposed that the revolution of the sails was a direct measure of the velocity 
of the wind. Later experimental observations have shown that it requires to 
be multiplied by some factor, which is not a constant, but is, roughly speak- 
ing, something like 7 or 8. 

Following on Whewell, the Rev. W. Foster, of Sturbington, brought out a 
modified form, in which the wind was received on 4 vertical plates, at the ends 
of the arms of a horizontal cross. This was fitted to turn only in one direc« 
tion, and was considered a decided improvement on its predecessor ; but it 
was almost immediately thrown into the shade by the celebrated invention or 
rather adaptation, in 1846, of the hemispherical cups by that Dr. Bobinson 
who has been so lately taken from us, after having survived to an age far 
beyond that of ordinary men, and having held to the last a foremost place 
amongst scientific observers. 
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It is, of course, quite lumecessary for me to speak in detail of Bobinson's 
enps ; bat I may mention that in bringing his instrument before the British 
Association, Dr. Bobinson disclaimed the discovery of the property on which 
it is based. He had, he said, applied a fact *' which he had learned from the 
late Bichard Lovell Edgeworth ; that if hemispherical cups be carried by 
horizontal arms attached to a vertical axis, with their diametral planes vertical, 
they constitute an ^ective windmill, which he — ^Dr. Bobinson — ^had found 
revolves with one-third of the wind's velocity." ** To the bottom of the 
axis is attached wheel- work actuating a revolving disc, which rotates through 
a degree for every mile traversed by the wind." 

Since then, alterations and improvements have been made jm the record- 
ing apparatus, by Beckley, Osier, Woodward, Hall, and many others ; but 
the anemometer proper remains very much as Dr. Bobinson first made it, 
now nearly 40 years ago. Our Fellow, Mr. J. J. Hall, indeed, in 1871, in- 
troduced an ingenious arrangement for maintaining a uniform length of the 
arms, in a manner resembling that of a compensation pendulum ; but it may 
perhaps be doubted whether this is really an improvement, whether in fact 
the error arising from the expansion or contraction of the effective radius is 
not trifling as compared to that which may possibly arise from the increased 
size and weight of the compensating arms. Of course each new improve- 
ment in machinery renders some slight improvement possible ; as the latest 
instance of which I may mention the exceedin^y neat bearing of steel balls, 
on which our Fellow, Mr. Hale Shaw, acting on a suggestion of Professor 
Stokes, has made his cup-bearing arms to revolve.* 

It would be going beyond my present purpose to speak at any length of 
the different methods which have been used for recording the velocity or 
even the pressure ; but I may recall attention to the veiy ingenious me- 
chanism by which Professor Arthur von Oettingen proposed to integrate the 
observations, so as to give at once the mean velocity of the wind resolved 
along the N, S, E, W lines. In practice, however, I understand that the instru- 
ment has been found too complicated for common use. At the last meeting 
of the British Association, Mr. Shaw showed another type of integrating ane- 
mometer, which he had designed in concert with the Bev. J. M. Wilson of 
Clifton : and still more recently, Sr. Yentosa, of Madrid, has independently 
mvented an instrument very closely resembling Mr. Shaw's, the neatness and 
ingenuity of which we cannot but admire, even though we are yet unable to 
speak of it as a well-proved wind recorder. 

I may here also mention another method of recording the wind which has, 
I believe, been found to answer fairly well, but which I now speak of rather 
as a curiosity of anemometry. As early as 1751, Lomonosow attached to 
the vane-spindle of his anemometer a vertical wheel, with a tube containing 
mercury going round the greater part of the circumference, through perhaps 
800°. As this wheel, connected with the gearing above, and bridled by a 

* A very similar arrangement of friction balls was introdnoed by Beokley (see B. A. 
Beport 1858, i. 306), but subseqnently discarded in favour of a plain bearing. 
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spring, turned on its axis, as well as, with the yane spindle, in azimuth, a 
small quantity of the mercury was poured out into a tray helow, divided into 
82 radiating compartments ; the particnlar compartment in which the 
mercury was afterwards found indicating the direction of the wind, whilst 
the quantity of mercury poured out indicated the force. Twenty-six years 
later, Beaudoux registered the direction, hut the direction only, hy iine sand 
faUing into a similarly divided tray : and in 1844, Mr. Goddard used water 
in the same manner. In this instrument of Mr. Goddard, a pressure- 
plate regulates the outflow of the water from a small cistern, and a vane 
turns the nozzle, from which the water trickles, over some one of a 
series of glass tubes ranged round it, one to each point of the com- 
pass. " If, for instance, a drop per minute answered to a wind of 
1 mile an hour, 2 drops per minute would show a velocity of 2 miles 
an hour, and so on : and as the tubes collect the daily deposit, by simply 
reading off the daily elevation of the fluid and noting the respective tube or 
tubes in which it is found, we have at once the number of miles of air which 
have passed the station as well as the direction.*' In saying which, Mr. 
Goddard was, of course, assuming the relation between pressure and velocity 
to be satisfactorily established. 

Of the same character is the method of registry devised by Sr. Craveri. 
On a horizontal axis turned by a set of windmill sails, is an eccentric, with 
a throw of 4 cm. or a trifle more than 1^ inch. This eccentric, by an 
attached wire leading down the hollow spindle, pulls a bent lever which acts 
on one of a number of pegs on the face of a wheel, and thus turns the wheel 
through the space of one peg for each revolution of the windmill sails ; at 
the same time, it also releases a few grains of com from a vessel above, and 
allows them to pour into the uppermost of the buckets on the wheel, which 
resemble the buckets of an overshot water-wheel. As the wheel is turned 
round, this com is emptied out into partitions below, each little corn-bin 
corresponding to a point of the compass ; so that the quantity of com in each 
represents the relative quantity of wind from that point, as well as, in the 
aggregate, the mean velocity. 

Some, though comparatively few, attempts have been made to measure the 
inclination of the wind, as well as its velocity and direction. Of Dalberg's 
instmment, which included a vane for this purpose amongst its complicated 
devices, I have already spoken. Another, by Benzenberg, was proposed 
in 1801 : the windward end of the direction vane carried a vertical fork, 
open to the wind, across which was flxed the axis of a horizontal vane. 
Such a vane would of course show the inclination, but it does not seem to 
have been connected with any registering apparatus. A more perfect instru- 
ment for this purpose was set up at Palermo, about 40 years ago, by 
Gacciatore, the Director of the Observatory. The velocity of the wind was 
given by a horizontal fan of 4 curved sails, which being segments — apparently 
quadrants — of a cylinder, necessarily revolved in one direction, by reason of 
the same property as that which was more fully utilised by Dr. Robinson a 
few years later. A similar fan on a horizontal axis was flxed in a rectangular 
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firame &stened to an npright spindle, so as always to swing away from the 
wind, and rotate in a plane at right angles to the wind's direction : it conld 
thus only be acted on by the vertical component of the wind, and recorded 
its revolutions through the medium of some simple gearing. After being in 
use for several years, it was blown away in a violent storm : but the new 
anemometer set up about 4 years since registers the vertical components in 
a similar manner, a set of Bobinson's cups, revolving vertically, being sub- 
stituted for the original curved fan. 

Another method of observing the inclination was brought before the 
British Association, in 1856, by Professor Hennessy. The instrument is 
described as ** constructed like a common wind- vane ; but instead of the 
fixed tail, a circular disc is placed vertically on an axis passing through the 
branches of a fork at the tail end. This disc is pierced about halfvvay 
between its centre and circumference, so as to admit another axle, to the ends 
of which are firmly attached 2 light rectangular discs. These discs are 
always in a horizontal position, whatever may be the position of the circular 
disc ; for each of them has a pendulum attached to its centre by which the 
centre of gravity is kept considerably below the axle. The position of the 
circular disc will thus very clearly show whether any given current has an 
upward or downward tendency.** 

The question of the wind's inclination has also been more recently worked 
at by Father Dechevrens, of the Observatory of Zi-Ka- Wei, near Shanghai ; 
and only last year he described the latest form of instrument which he has 
adopted. In this, the direction as well as inclination is given by a vane 
supported on a horizontal axis in the fork of a vertical spindle. It has thus 
the double motion; and the inclination is recorded by means of a small 
chain and wire, attached in the first instance to a pulley fixed on the 
horizontal axis, and leading down the hollow spindle. 

Although it cannot record its indications, as a mere anemoscope, I do not 
know that any of these elaborate contrivances excel the simple little feather 
vane in daily use on board our men-of-war. It is a tapering tail, perhaps 
8 inches long and 1^ inch diameter at the thickest, made very lightly of the 
softest down or feathers, and tied to the top of a staff by a short thread. 
Let the wind blow how it will, this must stream from it ; and might be used 
as a most correct indicator, wherever the indicator only, without record, is 
wanted. 

I pass on now to speak of the attempts which have been made to estimate 
the velocity of wind by its physical effects, rather than by any direct 
measure of its movement. The first of these is, I think, that which was 
made by Leslie in the very beginning of the present century, and described 
in his Experimental Inquiry in 1804, when he said : ** The irefrigerant power 
of a stream of air is exactly proportional to its velocity. Hence we may 
determine the rate of cooling that corresponds to any given velocity. From 
this principle we derive the construction of a new and very simple kind of 
anemometer. It is, in reality, nothing more than a thermometer, only with 
its bulb larger than usual. Holding it in the open still air, the temperature 
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is marked : it is then warmed by the applicatioii of the hand, and the time 
is noted which it takes to sink back to tiie middle point. This I shall term 
the fundamentai measure of cooling. The same observation is made on 
exposing the bolb to the impression of the wind, and I shall call the time 
required for the bisection of the interval 6t temperatares the occasional 
measure of cooUng" He then proceeds to establish a relation between these 
two ; and taking as the base of his observations, the time of cooling from 
20^ down to 10^ above the temperature of still air, he gives this rule : 
'* Divide the fundamental by the occasional measure of cooling, and the 
excess of the quotient above imit, being multiplied bj 4^, will express 
the velocity of the wind in miles per hour." 

Five and twenty years later, Sir David Brewster adopted the principle that 
'' when water is exposed to wind, the quantity evaporated in a given time is 
proportional to the velocity of the wind, the capacity of the air for moisture 
remaining the same ; " and proposed a light frame on which was stretched a 
BurfiEUse of sponge or coarse flannel to be wetted. This frame was fixed perpen- 
dicularly on a light horizontal rod, pivoted on an upright spindle, round 
which it turned so as to be presented face to wind ; on the other arm of the 
rod was a sliding weight, the rod being graduated as a steelyard. The 
observed loss of weight gave a measure of evaporation, and so of the wind's 
velocity. 

Perhaps the most curious thing in the history of anemometry is this : 
that in 1846-48-49, Professor Phillips re-invented the methods of calculating 
the velocity of the wind from its power of cooling or evaporating, apparently 
without a suspicion that Leslie or Brewster had anticipated him. If 
any thing was wanted to show the value of such exhibitions as we are now 
holding, and of taking stock of our instruments, we should have it in this 
remarkable fact, that such a man as Professor Phillips was ignorant of what 
had been done in this department of science by such well-known writers as 
Leslie and Brewster, and seems to have spent a very considerable time and 
to have taken a great deal of trouble in doing their work over again. 

Allied to these methods which I have just spoken of are those which are 
based on the friction of masses of fluid in motion, and their consequent 
power of suction. The principle was flrst illustrated by Bernoulli about the 
year 1788, but seems to have been comparatively little noticed till, towards the 
end of the century, it was examined at some length by Yenturi, then Professor 
ol Experimental Philosophy at Modena. So far as we are now concerned, the 
result of these investigations was that if water is made to flow through a pipe 
composed of two truncated cones joined together at their small ends, the velo- 
city of the stream is enormously increased by reason of the relative vacuum 
established in the farther cone. This was found to be more especially so in 
the case of water issuing through a small hole, if the first, or converging 
cone, was made of the shape of the vena contracta : under such conditions 
the outflow was found to be quickened in the ratio of 41 : 25. The propor- 
tions which gave the best result were : — 

AB = 18, CD = 15-6, EF = 28, AC = 11, CG = 78. 
To a tube of these dimensions, in French lines, he connected three tubes, one 



Digitized by 



Google 



LAUGHTON — HISTOBIOAL SKETCH OF ANEMOMETBT AND ANEMOMETEBS. 177 

at D, the two others at N and O, the points of insection of DF : these were 
placed in a trongh containing mercury, which rose 58 lines in DX, 20*5 in 
NY, and 7 in OZ* (Fig. 9). 

Fia. 9. 



Yentari'B Current Meter. 

I do not'know that Yentori applied his invention, or rather discoTery, to 
the measurement of wind, or even of water currents ; hut it was so applied 
in 1854 by Professor Overduyn, of Delft, who used this double cone both as 
a current meter and as a log, for estimating a ship's speed, in both cases 
measuring the vacuum by means of an aneroid. He also suggested that air 
currents might be measured in the same way; but, he says, ''when the 
double cone-shaped tube is used for this purpose, it should be made of larger 
dimensions, though always in the same proportions. The sucking action of 
the tube may be rendered more powerful by enclosing it in a larger tube, care 
being taken to place the front orifice or mouth of the inner tube in the plane 
of the intersection of the two cones of the larger tube." 

I dwell on this, because within these last two months M. Bourdon has pro- 
posed almost exactly the same thing, apparently in ignorance of Professor 
0verduyn*8 having done so nearly 80 years ago : but M. Bourdon places the rear 
orifice of the inner tube in the plane of greatest contraction, and proposes a 
third, placed in the same way inside the second. From the point of contraction 
of this third tube, a manometer gave a highly magnified indication ; and M. 
Bourdon estimates the effect, taking the suction power of the wind at entry 
into the tube as unity, as 6 at the contraction of one tube, 20 at the contrac- 
tion of a second, and 80 at the contraction of a third ; and an actual trial 
gave a rise of 8cm. of water at the mouth of the first, and l-27m. at the 
contraction of the third, an exaggeration in the ratio of 1 : 42. 

• I^ieholaon's Journal of Natwal Philosophy, 1799 ; ii. 274. Some similar observations 
were made about the same time by Young : Phil. Tram. xc. 106. 

KEW SERIES. — ^VOL. VIII. O 
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This same principle of what Yentnri called the lateral cominTmication of 
the motion of fluids, but without Venturi's tube, was applied by Mr. Fletcher 
in 1867 to a modification of Lind*s instrument, in which the current of air 
passed freely over the end of the lee tube, thus creating a partial vacunmy 
whilst the pressure in the weather tube was increased as in the ordinary Lind. 
This is, in outline, exactly the same as the first anemometer of Hagemann, 
who, in his second, rejects the windward or wind-catching pipe, measuring 
only the vacuum caused by the passage of the wind across the free end of 
the straight pipe. Even in this, however, he had been anticipated by Fletcher, 
who had proposed connecting a single pipe — '' a plain piece of iron gas pipe 
projecting vertically above the roof of the house ** — with one of the limbs of 
his ether gauge. 

There is one other type of anemometer, with a mention of which I may 
close this list in a swan-like manner. It embraces what we may call the 
musical anemometers. Doubtless the musical capabilities of wind had been 
often noticed : in fact, it was impossible for any sailor not to have noticed the 
sighing or the moaning of the wind through the rigging even when it does 
not get up to that '' piping " of which Allan Cunningham sang. On shore, 
too, the sighing of the wind amidst the trees — quite a distinct thing from the 
rustling of leaves — ^is unmistakable ; and there are many other ways in which 
wind commonly enough makes itself audible. I know, personally, of one 
old-established ghost that was foand to be nothing more than the wind, 
entering through a cellar grating, vibrating an old, disused and forgotten bell- 
wire. There is then nothing curious in the fact that, almost from the first 
idea of measuring the wind, attempts were made to establish a relation 
between the force of wind and the sound it could produce. Hooke himself 
suggested some such method, though it does not seem to have been tried. 
But, about the same time, Athanasius Kircher constructed several instruments 
to emit musical sounds when the wind blew upon them. They seem, however, 
to have been of the nature of what we now know as an (Eolian harp rather 
than an anemometer. Leupold, the inventor, wholly or in part, of 7 anemo- 
meters, included amongst them one in which the wind manifested itself by 
its piping ; and some years later, in 1782, Delamanon brought out a species 
of organ, in which pipes were arranged with valves so constructed that the 
wind blowing on them raised one and closed all the rest : in this way, the note 
given out told the force of the wind, whilst a pipe of a diiierent set gave out 
another note for the direction. Such an instrument would probably be 
expensive ; its notes could only be understood by men with a fairly correct 
ear ; it could not in any way be made self-recording, and, in London, at any 
rate, would very quickly be choked with soot. There may have been other 
objections to its use ; and neither it, nor any of the musical anemometers, 
would seem to have ever been considered as having any practical value, or, 
indeed, as anything more than ingenious toys. You may perhaps think that 
some of the others I have spoken of may be placed in the same category. I 
do not propose to discuss their merits or their faults in any detail, but I 
should like, before finishing, to say a few words on the general meaning of 
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their indications, and on the difficulties which lie in the way of onr interpret- 
ing them. 

We want, for instance, Telocity. I put on one side for the present, the 
question I before referred to, of what we mean by velocity, or what we want 
it for : I suppose merely that we want to measure the velocity of the wind 
near the sur&ce of the earth. Do the so-called '' velocity ** anemometers 
register it for us ? I doubt it very much. In the first place, they all have 
to work gearing, and gearing is sometimes very heavy. In the early part of 
last century, the necessity of keeping the gearing light does not seem to have 
been recognised — ^the vis inertia was often ignored. I can give you one 
extreme instance of this. 

We have at Greenwich, on the domes of the College, two vanes ; one of 
which, over the Chapel, swings freely; the other, over the Painted Hall, is 
connected with an index moving on a dial, which corresponds architecturally 
with the face of the Chapel clock : I believe that it was set up in the reign of 
Queen Anne. Now, I noticed that frequently and more especially in light 
winds, this vane differed considerably from its fellow ; sometimes by as much 
as 8 points ; and I suggested to the man who has charge of it that it wanted 
oiling or cleaning. I found, however, that its sluggishness is due to the 
work it has to do. It has in fact to turn 2 or 8 pairs of large spur-wheels, 
one, at least, of 24 inches diameter ; 14 pairs of bevel-wheels, and of course 
the necessary shafting : the whole, I am assured, would be a very good load 
for a one horse-cart. This is, as I said, an extreme instance; but others 
nearly as bad, do not seem to have caused any suspicion 150 years ago. 
The anemometers of D'Ons-en-Bray and Lomonosow are examples of this 
neglect of what we would now consider first principles. But though, in a 
very much less degree, eYerj velocity anemometer has its gearing to work ; 
and though this is in most cases beautifully light, and yields to v^ry gentle 
impulses, it cannot be but that to some extent it affects the coefficient of the 
instrument. 

Again, in this country at least, we have very generally adopted the form 
of head which we all know familiarly as ** Robinson's cups.'' Now the 
principle of this type of instrument is based entirely on the difference of the 
wind-pressure on the concave and convex sides of the cup. Do we know 
exactly what this difference is ? Are the two pressures in a constant ratio, 
irrespective of the size of the cups or of the force of the wind ? I may ask 
the questions, but I cannot answer them. Dr. Robinson, as yon all know, 
adopted in the first instance 8 as a general and constant coefficient. Later 
experiments are considered to show that 8 is too large ; and 2*6 is now pro- 
posed : though this is admittedly only an approximation, and ought in strictness 
to be changed for every different instrument and for every different wind. 

Pressure-plates, on the other hand, have their own difficulties. It is very 
easy to measure the force with which a plate is pressed, whether against a 
spring, or a weight, or a system of levers ; but it is not by any means so 
easy to feel sure that that force is the force of the wind. What with stream- 
lines in front, and a vacuum, often causing an indraught, in rear of the plate. 
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the problem is far from being as simple as it perhaps seems at first sight. 
It has been suggested that by haying a number of holes in a wall filled in 
with pressure-plates, or the mouths of Lind's tubes, a correct estimate might 
be formed of the pressure on that wall : but I know of no attempt to carry 
out this suggestion to a practical issue. It would be an experiment the value 
of which is perhaps doubtful, but the great cost of which is very certain. 
Conditions of expense necessarily limit the range of experiment, and compel 
ns to depend on observations made on a much smaller scale. I understand 
that Mr. Osier has made many and elaborate experiments in order to arrive 
at a knowledge of the movements of the stream lines, and the extent or effect 
of the vacuum ; but I am not aware of his having published any account of 
these. Only last month we had the pleasure of hearing from Mr. Curtis a 
preliminary account of the experiments he is carrying on in conjunction with 
Mr. Burton ; but it would be, as yet, premature to speaJ^ of the results 
obtained. 

And if we do not understand the action of the stream lines on the face of 
a plate, still less do we understand their action on the face of a sphere, as, for 
instance, in Hewlett's anemometer, an instrument which charms by its neat- 
ness and simplicity, although as to the exact interpretation of its readings 
there may be a good deal of doubt. Nor does the interpretation of the 
suction anemometers seem to me much more satisfactory. An instrument 
such as Hagemann (2) captivates the imagination, and leads us to fancy that 
here we have an anemometer, without machinery of any kind, that catches 
the wind without interruption, hindrance, or deflection. I am afraid our 
more serious thoughts do not rate it quite so highly. What do its indica- 
tions mean ? No doubt they can tell us that a wind is blowing over the end 
of the pipe ; or that one wind is stronger than another : but to tell us either 
the wind-pressure or the wind-velocity is clearly beyond them, without at 
least the intervention of some other instrument whose indications are them- 
selves doubtful. 

I am here speaking only of the anemometers and their indications of the 
wind actually blowing on them : the very wide question of exposure, of how 
far the wind that reaches the anemometer is the wind that prevails in its 
neighbourhood, is beyond my subject for this evening. I will therefore only 
say in conclusion that none of the existing types of anemometers seems to 
me to give an undoubted measure of the wind ; and that I wish some of our 
friends who devote much time and labour to refining on the already very 
delicate gearing and recording apparatus, whether of Osier's plate or 
Bobinson*s cups, would consider whether some of their time and skill and 
ingenuity might not be more advantageously spent in experimenting on new 
or modified forms of head. But mean time, until we get a perfect instru- 
ment, I think it would be advantageous if we could agree on some standard, 
so that our observations might, at least, be fairly comparable. If our pres- 
sure-plates were of the same size and shape ; if our cups were of the same 
diameter, and their arms of the same length ; above all, if the instruments 
were at the same height from the ground, we might perhaps get observations 
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comparable amongst themselves, and capable, at some future period, of being 
rightly interpreted. 



APPENDIX. 
The following list contains every anemometer of which I have been able to 
find any record ; bat it is scarcely probable that I have not missed several, 
and more especially several anemographs, of which the number is very great. 
On the other hand, I think it probable that I have included several which 
have never passed beyond the experimental stage, and some which never 
even reached it : I doubt, for instance, if Forster's proposal was ever any 
thing more than a proposal. The date assigned to each instrument must be 
tmderstood as merely the earliest date at which I find any public mention of 
it ; in many cases the instrument was certainly made and used several years 
earlier : Dr. Wollaston, for instance, was already dead in 1829, when the 
description of his instrument was first published. The letters following the 
date d^iote the class to which the anemometer belongs. Thus : — 

A Pendulum. 

B Bridled. 

C Pressure Plate. 

D Pressure on a fluid. 

E Velocity. With the sub-divisions : — 

/ Wheel with axis, horizontal or vertical, perpendicular to 

direction of wind ; exclusive of Bobinson's cups. 
w Windmill sails, or fan, with axis in direction of wind. 
r Bobinson's cups. (It will thus be understood that instru- 
ments noted as Er are, with few exceptions, modifications 
or improvements in the registering apparatus.) 
c Current meter. 
F Evaporation or Temperature. 
G Suction. 
H Direction only. 
K Inclination. 
M Musical. 

It has sometimes been impossible to assign the instrument strictly to any 
one of these classes : when it seemed to belong in part to each of two classes 
I have so marked it with the two symbols. 

Most of the references are at first hand. Those which I have not been 
able to verify are marked with a (?). Unless otherwise noted, the Boman 
numbers signify the volumes, the Arabic signify the pages. 

Authority. 
Comptes rendus ; xxxii. 688. 
Beduced form of Beckley. 
Edinburgh New Philosophical Journal ; 
xxii. 809. 



Inventor. 


Date. Glass. 


Abbia, 


1861. Ec. 


Adib, p. 


(?) Er. 


Abie, B. 


1886. D. 
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luTentor. 


Date. 


Class, 


Anrii, 


1846. 


H. 


Anonyuous— 






Boreas, 


1827. 


C. 


N.S.N. 


1881. 


AD. 


Abson, 


1876. 


G. 


Athebton, 


1881. 


H. 


BALUQiaAU., 


1874. 


CD 



Banks, 
Babthold, 
Babbett, 
Bbaudoux, 

Beaupoy, 

Becklet, 

Bendeb, 

Benzenbebg, 
BiANom, 

BiBAM, 

Bougueb, 

BOUBDON, 

BoxrvET, 
Bbewsteb, 
l> 



Bbown (Crum), 
Bbown (Joseph), 
Bbusotti, 
Bubton, 

BUBTON, 

Caooiatobe, 



1846. C. 

1869. B. 

(?) (?) 

1777. H. 

1821. C. 

1856. Er. 

1882. C. 

1801. HK. 
see MoBiN. 

1848. Ec. 

1746. C. 

1882. G. 

1783. E. 

1. 1880. CD. 



Aathority. 
Annales de Chimie, 8me S6rie ; xvii. 
498. 

Mechanics* Magazine ; Tii. 264. 

lUd. XV. 880. 

M^moires, &c., de la Soci6t6 des In- 

g^nienrs Civils ; 505. 
Edinburgh New Philosophical Journal ; 

xviii. 811. 
Catalogue of the Special Loan Collection 

of Scientific Apparatus at the South 

Kensmgton Museum, 1876. SrdEdit. 

692. 
British Association Report. Part ii. 12. 
Deutsche Bauzeitung, 221. 

(?) 
Cotte, M^moires sur la M^t^orologie, 

1788 ; ii. 808. 

Annals of Philosophy. 2nd Series, ii. 
431. 

British Association Report, 1856, ii. 88, 
and 1858, i. 306. 

Minutes of Proceedings of the Institu- 
tion of Civil Engineers, 14th March. 

Gilbert's Annalen, viii. 240. 

Mechanics' Magazine, xxxix. 47. 

Traits du Navire, 359. 

Comptes rendus, xciv. 229. 

Histoire de TAcad^mie Royale des 
Sciences, 100. 

Edinburgh Encyclopsedia. s. v. Anemo- 
meters. 



2. 
3. 

4. 
6. 






D. 
D. 
F. 
D. 



Loan Catalogue. 
Mech. Mag. ; iz. 813 



B. 

1828. E/. 
see Pabnisetti. 
see Mabtin. 
1881. Er. Nature, Oct. 20. 



1840. E/E. Annuario della Society Meteorologica 
Italiana; i. 201. 
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Inventor. 


Date. GIass. 


Gasella, 


1. 1866. Er. 


>> 
Gatob, 
Combes, 


2. see Pabees. 
1864. C. 
1887. Ec. 


Gbavebi, 


?1866. Ew. 


Gbosslet, 


1873. Er. 


Gboune, 

GUBTIS, 


1667. (?) 
1881. Er. 



GuBTius (B. Donker), (?) (?) 





1781. 


AK. 


Disn, 


1578. 


H. 


Deohbtbeiis, 


1881. 


K. 


Deijuunom, 
DsLaBue, 
Denza, 
Dememge, 


1782. 

1874. 

1879. 

1. 1780. 


M. 
Er. 
Er. 
B. 


Debsohau, 

DEBQXnNEMABE, 


2. „ 

1862. 
1815. 


C. 

Ec. 
B. 


DlOEENBOM, 


(?) 


A. 


1 Dimes, 


1881. 


A. 


DlNGUNGEB, 


? 1720. 


E/. 


1 Doij<oin>, 

D'Oms-en-Beay, 
Dbapeb, 


? 1855. 
1784. 
1869. 


CK. 

E/. 
AC. 


DU MONOBL, 


1861. 


Ew 



Aathority. 

Proceedings of the Meteorological So- 
ciety; iii. 255. 

Proc. Met. Soc. ; iii. 49, and iv. 278. 
Annales des Mines. 8me S^rie ; xiii. 

108, 
Archives des Sciences Physi(ia6S et 

Naturelles (GenSve) ; Nouvelle 

P^riode ; xxv. 806. 
Quarterly Journal of the Met. Soc. ; i. 

157. 
Edin. Encycl. ; s. v. Anemometers. 
Begisters by the agency of a pair of 

governor balls. 
? Methodi quibus aeris impulsus et 

venti velocitas determinantur. Lug. 

Bat. 1826. 
Bozier, Observations sur la Physique ; 

xvii. 438. 
Primo Volume dell* uso et fabrica dell 

Astrolabio, 251. 
Sur rinclinaison des Vents (Observatory 

of Zi-Ka-Wei). 
Ootte, M^m. sur la M^t. ; ii. 812. 
Brit. Ass. Report ; Pt. ii. 87. 
Anemografo e Pluviografo. 
Rozier, Observations sur la Physique, 

&c. ; XV. 488. 
IHd. lb. 486. 
Comptes rendus ; Iv. 848. 
C. P. Molard, Description des Machines ; 

viii. 160. 
Spon's Dictionary of Engineering, s. v. 

Anemometers. 
A series of boxes placed on end, face to 

wind ; each box falls back at a known 

maximum of wind pressure. 
Leupold, Theatrum Machinarum Gener- 

ale; 182. 
A pressure -plate lifting a series of weights . 
Histoire de I'Acad. Roy. des Sci. 128. 
Annual Report of the New York Meteoro- 
logical Observatory for 1878. 
Gomptes rendus ; xxxiv. 761. 
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Inventor. 

EcGABDy 

Edmonds, 
Edwabds, 



Date. C1m8. 
(?) ?En 

1841. a 



1882. G. 



ElJ.BBY, 

Ebmxbinb, 




? 1881. 
? 1858. 


Er. 
C. 


* 

Ein.EB, 




(?) 


(?) 


Fletohbb, 


1. 


1867. 


DG 


>• 

FOBBBB, A. 


2. 
1. 


1867. 
(?) 


G. 


»> 
FOBBEB, J. D., 


2. 


(?) 
1880. 


D. 
E. 



FoBSTBB, B. M., 1828. F. 

Foster, ? 1878. Er. 



FosTBB, Rev. W. 


1844. 


E/. 


Fbamk, 


1881. 


Ew. 


Galtom, F. 


1879. 


B. 


Gdbom, 


? 1878. 


Er. 


GODDABD, 


1844. 


C. 


GOBDON, J. E. H. 


1870. 


H. 


GOBDON, 


(?) 


Er. 


Gouu>, 


? 1860. 


A. 


Gbebm, 


? 1878. 


Er. 


GUIBAI., 


1871. 


EcD. 


GXTSTBAV, 


1777. 


C. 


HAaBUAKN, 


1. 1876. 


DG. 


»» 


2. 1876. 


G. 


Haio. (Henry), 


1877. 


Ec. 



Anthority. 

? History of Signal Service, U.S.A. ; 40. 

Quarterly Journal of Meteorology 
(Gutch) ; p. 800. 

Transactions of Society for Encourage- 
ment of Arts, &c. ; 1886 ; vol. 1. pt. 
i. p. 107. 

Yerhandelingen van het Eoninglijk 
Institantvanlngenienrs; 1859-1860; 
p. 81. 

? Cronholm, J. De Anemometri Eoleri, 
LundaB, 1788. 

Brit. Ass. Report, 1867 ; ii. 88 ; 1869, 
ii. 48, and 1879, 279. 

Brit. Ass. Report, 1867 ; ii. 88. 

Negretti & Zambra, Encyclopaedio Cata- 
logue; No. 76. 

Sjmons's Monthly Met. Mag. ; ii. 58. 

Edinburgh Journal of Science (New 
Series) ; ii. 81. 

Mechanics' Magazine ; iz. 272. 

Kingston, G. T. Instructions to Ob- 
servers in Canada ; 98. 

Brit. Ass. Report, 1844 ; i. 250. 

Yerhandlungen des Yereins zur Beforder- 
ung des Gewerbfleisses in Preussen ; 
1881, p. 267. 

A set of Robinson's cups bridled by a 
spring on the vertical shaft. 

Report of U.S. Signal Service, 1878 ; 
p. 40. 

Athensdum, Sept. 21st. 

Engineer, Feb. 26th ; p. 110. 

(?) 

Barometrical and Thermometrical Regis- 
ter. 

Kingston, Instruction to Observers, &c. ; 
96. 
, Specifications of Patents, 1871. No. 178. 

Cotte, M^moires sur la M^t^orologie ; ii. 
807. 

Q. J. of the Met. Soc. y. 204. 
Ihid. 

Telephonic Tell-tale connected with a 
Biram's Anemometer. 
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Inyentor. Date. Class. 

Hall, J. J. 1. 1870. Er. 

2. 1872. Er. 

Hamell, 1881. C. 

Habdt, see Mobin. 

HAKBis,W.Bnow, 1. 1841. C. 

2. 1841. E. 

8. 1868. D. 

Habt, 1870. D. 

Henaut, (?) A. 

Hennessy, H. 1856. E. 

Hebbmann, 1789. AB. 

HebvA-Mangon, 1877. Er. 

Hicks, ? 1876. Er. 

Hipp, 1871. Er. 

HntSGHMANN, (?) E/. 

HooKE, ? 1. 1667. A. 

„ 2. 1667. E. 

,, 8. 1688. E« 

„ 4. 1688. E. 

Hough, 1869. Er. 

HOWLETT, 1868. A. 

HuLSSE, 1. 1841. Eti;. 

,y ^. ,y A. 

James, Sir H. (?) Er. 

Jelinek, 1850. G. 

Eallstenius, 1820. Ec. 

EXsTNEB, 1789. A. 

Kingston, 1. ? 1876. Er. 



Authority. 

Horological Journal, Sept. 1st. p. 7. 
Ibid. Nov. and Dec, pp. 

80, 40. 
Philosophical Magazine (1882) ; xi. 100. 

Brit. Ass. Report, 1841 ; i. 87. 

Ibid. 
Symons's Monthly Met. Mag. ; ii. 52. 
Chemical News ; xxi. 200. 
Spon's Dictionary of Engineering, s. v. 

Anemometers. 
Brit. Ass. Report, 1856 ; ii. 40, and 

1857 ; ii. 80. 
Mechanischer yerbesserter Wind-Regen- 

und Trockenheits-beobachter. 
Annuaire de Montsouris, 1877 ; p. 860. 
Catalogue of Meteorological Instruments ; 

168. 
Zeitschrift der osterreichischen Gesell- 

schaft fiir Meteorologie ; vi. 117. 
Hiilsse, Allgemeine Maschinen Encyclo- 

padie, s. v. Anemometer. 
Philosophical Transactions ; vol. ii. No. 

24, p. 444. 
Edin. EncycL, s. v. Anemometers. 
Posthumous Works ; fol. 1705 ; p. 662. 

Ibid. 
Annals of Dudley Obserratory ; vol. ii. ; 

p. XXX. 

Proceedings of the British Met. Soc; iv. 

161. 
Allgemeine Maschinen Encyclopadie, 

s. Y. Anemometer. 
Ibid. 
Negretti and Zambra Encycl. Cat., No. 

79. 
E. E. Schmid, Lehrbuch der Meteoro- 
logie; 488. 
Hiilsse, Allg. Masch. Encycl. ; s. v. 

Anemometer. ? Eongl. Yetenskaps 

Acad. Handl., 1820. 
Magazin fur das Neuste aus der Physik 

(Gotha) ; vol. vi. pt. iii. p. 84. 
Loan Catalogue; 695. 
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QUABXKBLY JOUBNAL OF THE UJBXXOBOLOaiCAL BOOIXTY. 



Inventor. 




Date. 


Class. 


EiNOSTON, 


2. 


1876. 


H. 


KiBWAN, 




1810. 


C. 


EJUFT, 




1867. 


Er. 


Ebxil, 




1850. 


A. 


Laudbiahi, 


? 1815. 


H. 


Lbfbbvbb DBS Hates 


, 1788. 


(?) 


LsaELEB, 




1845. 


H. 


Lbnz, 




1865. 


A. 


TiEBOT, 




1828. 


H. 


Lbsub, 




1804. 


P. 


Lbupou), 


1. 


1724. 


0. 


» 


2. 




B. 


l» 


8. 




A. 


»f 


4. 




A. 


If 


6. 




B. 


f« 


6. 




B. 


>l 


7. 




M. 


LBUnUMM, 




1726. 


B. 


LiND, 




1775. 


D. 


LOUOMOSOW, 




1761. 


BE/. 


LOWNB, 




1874. 


Ec. 


Mabun-Bobton, 




1771. 


B. 


MoNTioinr, 




1864. 


0. 


Mobqam, 




1861. 


C. 


MOBIN-BIANOBI, 




1862. 


Ec. 


MobdiHabot, 




1864. 


Ec. 



Authority. 

Loan Catalogue; 696. 

Transactions of the Boyalliish Academy ; 

xi. 61. 
Zeitschrift der oster. Gesell. fiir Met. ; 

ii. 67. 
Entwurf eines meteorologischen Beobach- 

tnngs Systems ; 201. E. E. Schmid, 

Lehrbnch der Meteorologie ; 484. 
Parrot, G. H. Grnndriss der theoreti- 

schen Physik; iii. 421. 
Cotte : M^moires sur la Meteorologie ; 

ii. 814. 
Poggendorf, Annalen der Physik and 

Chemie ; Ixxx. 864. 
Polytechnischer Journal (Dingier) ; 

clxxvi. 488. 
Bulletin des Sciences MathematiqueB ; 

is. 82. 
Experimental Enquiry into the Nature, 

&c. of Heat. 282. 
Theatrum Machinarum Generale. 141. 
Ibid. 142. 
Ibid. 

Ibid. 148. 
Ibid. 
Ibid. 
Gehler, Phys. W5rt ; iv. 781. 

? Leupold, Theatrum Aerostaticum ; 

Cap. X. § 122, 181. 
Instrumenta Meteorognosisa inserrientia. 

116. 
Phil. Trans. Ixv. 858. 
Novi Commentarii Academisa scientia- 

rum imperialis Petropolitansa ; ii. 

128. 
Quarterly Journal Met. Soc. ii. 285. 
Benj. Martin, Philosophia Britannica; 

8rd Edit. ii. 211. 
Polytechnisches Central-blatt (Neae 

Folge); 1864, p. 1090. 
Brit. Ass. Beport, 1861, ii. 72. 
Comptes rendus ; liv. 282. 
Annales du Conservatoire imperial des 

Arts et Metiers, v. 848. 
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Inventor. 



Date. Class. 



Neumann, see Pettenkofeb. 

NOLLET, 1770. 0. 

Oebtel, 1789. A. 

OsTTiNaEN (von), ? 1876. En 



OSLEB, 


1. 


1886. 


C. 


» 


2. 


1858. 


Er. 


i> 


8. 


1866. 


C. 


OvEBDura, 




1854. 


G. 


OXI.EY, 




1869. 


C. 


Pabexs, 




(?) 


Ec. 


Fabihsetti, 




1858. 


Er. 



Pabnisbtti-Bbusotti, 1869. Er. 
Pastobelli, 1 & 2. (?) Er. 
Peusson, 1792. Etr. 



Pettenkofeb-Neu- 1862. Ec. 



UANN, 






Phillips, 1. 


1848. 


P. 


2. 


1849. 


F. 


Viask, 


1872. 


A. 


PlOXEBINO, 


1744. 


A. 


POLBNI, 


1788. 


A. 


POLHEM, 


? 1789. 


(?) 


PoBOBMAim, 


1804. 


0. 


Pbestel, 


? 1876. 


A. 


PUJOCLX, 


? 1880. 


CD. 


KlGONA, 


? 1870. 


Er. 


Ramsbottou, 


1866. 


D. 


Beoke, 1 & 2. 


? 1876. 


Ec. 


BEOEMAaEL, 


? 1876. 


B. 


Begnibb, 


1816. 


0. 


BOBINSON, 


1846. 


Er. 



Authority. 

L*Art des ExpMences ; iii. 62. 
Magazin for das Nenste, a.g.w. (Gotha) ; 

vol. vi. pt. 1, p. 89. 
Repertoriumfiir Meteorologie ; v. No. 10. 
Brit. Ass. Report, 1887, ii. 88. 
Brit. Ass. Report, 1868, ii. 88. 
Brit. Ass. Report, 1866, ii. 19. 
Mechanics* Magazine ; Ixi. 82. 
Mechanics' Mag. New Series, xzi, 

172 & 196. 
Casella's Catalogue of Scientific Instru- 
ments, 1871 ; p. 25. 
Anemometrografo alia Specola del Semi- 

nario di Alessandria, 1866. 
Meteorologia Italiana, Suppl. 
Loan Catalogue ; 694, 695. 
Beobachtongen n. Entdeckungen aus 

der Naturkunde, von der Gesell- 

schaft naturforschender Freunde zu 

Berlin; 1792, x. 1. 
Mittheilungen des Gewerbe-Yereins fur 

das Konigreich Hanover (Neue Folge), 

1862. p. 26. 
Brit. Ass. Report. Pt. i. 97. 
Brit. Ass. Report. Pt. ii. 28. 
Zeitschrift d. osier. Gesell. f. Met. viii. 

78. 
Phil. Trans, xliii. Na 478, p. 9. 
Edin. Encycl. s.v. Anemometers. 
? Schwedische Abhandlungen, 1789. 
Voigt, Magazin fiir den neuesten Zu- 

stand der Naturkunde (Weimar) ; vii. 

468. 
Loan Catologue ; 698. 
Edin. Encycl. Anemometers. 
Zeitschrift d. oster. GeselL f. Met. 

V.81. 
Chemical News ; xiii. 52. 
Loan Catalogue ; 698. 
Loan Catalogue ; 698. 
Bulletin de la Soci^te d'Encourage- 

ment, No. CL. 15™« ann6e, 278. 
Brit. Ass. Report, 1846. ii. 111. 
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QUABmLT rotntiiAL or tbb HsnoBOLoaicuu. booibtt. 



Inventor. 


Date. 


Class. 


Authority. 


BOBISON, 


1822. 


D. 


System of Mechanical Philosophy ; iii. 
708. 


Ronalds, 


1844. 


BO. 


Brit. Ass. Reporii. i. 129. 




— 


Anemograph. Q. J. of the Met. Soc. 








ii. 867. 


Sallebon, 


1881. 


Er. 


Annnaire de Montsonris, 1882 ; p. 888. 


Schmidt, G. G. 


1828. 


A. 


Poggendorff, Annalen der Physik a. 
Chemie. xiv. 59. 


SOHOBBB, 


? 1791. 


Ew. 


Gehler, Phys. Worii. iv. 776. 


Sch5n, 


1871. 


H. 


Zeitschria d. oster. GeseU. f. Met. vi. 
246. 



SCHUBABT, SmYanBtSSELBEBOHE. 

Sbcchi, 1869. Er. 



Shaw (Hele), 



1881. Er. 



Shaw-Wilson, 1881. Er. 

Smyth (Piazzi), 1848. Er. 

Smyth, W. J. 1870. E. 

SOMEBYILLE, 1881. D. 

Stebb (Van deb), 1846. G. 

Stevenson, Thomas, 1873. 0. 

Stokes, 1881. B. 



Memorie dell' Osservatorio del GoUegio 

Romano, (Nuova Serie), 1869. p. 4. 
Some Remarks on the Method of Wind 

Measurement. 
Brit. Ass. Report, 1881. p. 548. 
Transactions of the Royal Society of 

Edinhnrgh ; xvi. 458. 
Mechanics' Mag. (N. S.). zxiv. 6. 
Symons's Met. Mag. xvii. 88. 
Yerhandelingen van het Eoninglijk In- 

stituat van Ingenieurs ; 1858-4 ; 19. 
Journal of the Scottish Met. Soc. (N.S.) 

iv. 148, 266. 
Quarterly Journal of the Met. Soc. vii. 

211. 



Stow, 


see Gbossley. 




TheobelLi 


1874. 


— 


Anemograph. Zeitschrift d. Hat. Gesell. 
f. Met. X. 246. 


TiDEMAN, 


1858. 


CD. 


Verhandel. van het kon. Instit. van In- 
genieurs ; 1859-60, p. 27. 


Tbaill, 


1830. 


H. 


Edin. New Philos. Journal; xxii. (1887), 
813. 


Valz, 


1824. 


0. 


Gorrespondance du Baron de Zach ; x. 
889. 


Ventosa, 


1881. 


Er. 


Nature, Nov. 24th. 


VOLMCELLI, 


1859. 


Ew. 


Atti dell' Academia Pontificia de' nuovi 
Lincei ; xii. 209. 


Webstbb, 


1854. 


H. 


Scientific American, May 18, 1854. 


Whewbll, 


1885. 


Ew. 


Brit. Ass. Report, 1887, ii. 82; and 
1840, i. 158. 


Whipple, 


1878. 


Er. 


Brit. Ass. Report, 1873. ii. 50. 
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iDTentor. 


Date. 


Class. 


Wild, 


1861. 


A. 


Wn-KR, 


1786. 


CD. 


Wilson, 


tee Shaw. 


Wolf, 


1709. 


B. 


WOLLASTON, 


1829. 


D. 


WOLTMANN, 


1790. 


Ew 


Wood, 


1862. 


D. 


Woodward, 


1869. 


Er. 


Yeatbs, 


? 1876. 


Er. 



Authority. 

Mittheilnngen der natnr-forschenden 
Gesellschafb in Bern fur 1862, p. 
221. 

Magazin fiir das Nenste aus der Physik 
(Gotha) ; vol. iii. pt. ii. p. 107. 

Acta Emditonun. Anno 1709 ; p. 24. 

Phil. Traiis. cxix. 188. 

? Theorie n. Gebrauch dee hydrome- 
trischen Fliigels ; 50. 

Negretti & Zambra, Treatise on Me- 
teorological Instruments ; §129. 

Brit. Ass. Report, 1869. ii. 54. 

Loan Catalogue ; 694. 



On Diffebenob of TEHPEBiLTUBE WITH ELEVATION. By Geoboe Dines, 
F.M.S. 

[Bead April 19th, 1882.] 

This question, owing to the number of observatories which have recently been 
established in elevated positions, has in a more marked degree than formerly 
attracted the attention of meteorologists. It is, however, by no means a new 
one. Wells, in his E^say on Dew (p. 79, Oasella's edition), calls attention to 
the observations made by Mr. Six of Canterbury, and states ** that on every 
dear and still night the air near to the earth is colder than that which is more 
distant from it, to the height at least of 220 feet." 

The Proceedings of this Society contain a Paper by Mr. Glaisher on the 
temperature and humidity of the air at the heights of 22 feet and 50 feet 
above the ground ;* and in the Quarterly Journal for April, 1872, there is a 
communication by myself '* On the Temperature of Hill and Yalley.'^f These 
two Papers will be noticed subsequently. In Vol. in. of the Proceedings is 
a communication on this subject by Professor D. Ragona, Director of the 
Observatory at Modena ; he says, p. 829, that *' at 4 p.m. therefore a stratum 
of air 98 feet above the ground is generally, ue. under normal conditions, 
warmer than a stratum of air 121 feet high. Conditions which occasion a 
change in this distribution of temperature are, as already mentioned, rain, 
heavy wind, fog, &c. As soon as any of these last meteorological elements 
prevail, the lower stratum of air becomes colder than the upper," Again, 
p. 880, he says, " At midnight therefore a stratum of air 98 feet above the 

• Vol. v., p. 29. t Vol. I, p. 99. 
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ground is generally, i.e. nnder normal conditions, colder than a stratmn of 
air at a height of 121 feet above the ground." 

Observations have also been made at the Oxford Observatory by the laie 
Bev. B. Main, by Professor Wild at the Observatory of Pulkowa, and more 
recently by Mr. Scott on the Eew Pagoda ; but none of these have come 
under my observation. 

It is proposed in this Paper to give a summary of the observations made 
at my residence, Walton-on -Thames, at different periods during the last 6 
years. The stands in which the thermometers were placed were almost 
identical in size and construction, the only difference being that the one near 
the ground was 2 feet 4 ins. deep, against 2 feet 11 ins. on the tower. 
They were enclosed on the four sides (unless otherwise mentioned) with a 
single louvre board, and well ventilated at the roof. The front of the stands, 
nearly 8 feet square, was formed as a sliding shutter, in order that it might 
be lowered for the reading of the thermometers. 

One of these stands was placed near the ground at the usual level ; the 
other on the top of a tower, the ascent to which was easy. The bulbs of the 
thermometers in this stand were about 1 foot higher than the open parapet of 
the tower, and 50 feet 9 ins. above the ground. Close to the one near the 
ground was a Glaisher stand, the observations from which were taken at the 
same time as the others ; unless specially named, they have not been used 
for the purposes of this Paper, but were found useful in checking any doubt- 
ful readings. The thermometers were of the best description, all tested at 
Eew, and the needful corrections have been made. 

To complete the Table which follows, eight readings of the different 
thermometers were required : but owing to my occasional absence from home, 
and to accidents or omissions in the setting or reading of the thermometers, 
these were not always obtained. I have therefore on the left hand of the 
table given the number of days to which the observations refer. The 
averages, as a rule, have been given to the nearest decimal place, and 
this will explain any discrepancy that may occur in some of the differences in 
the table. 

Average temperatures only are given in the table, but there are some days 
on which the differences between the temperature near the ground and that 
at an elevation of 50 feet cease to exist ; or the differences with few excep- 
tions are so slight as not to exceed what might be fairly allowed for errors of 
observation. The number of days, so far as the table is concerned, on which 
the TnftTinrniTTi temperature at the top of the tower has exceeded that near the 
ground, has been less than 2^ per cent. The number of days (or rather 
nights) on which the minimum temperature at the top of the tower has been 
less than that of the ground is 21i per cent. ; of the latter at least one half 
occurred in rainy weather. 

This equality or very slight difference of temperature generally prevails on 
cloudy days, more particularly so on those when cloud occurs with wind. 
Bain also appears to have great influence in equalising the temperature above 
and below. In my Paper *' On the Temperature of Hill and Valley " I came 
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to the conclasion << that in wet, windy or snowy weather, the temperatore of 
the hill is lower than that of the valley.'' The results there given are in many 
respects very similar to those given here ; bat in comparing the two Papers 
it must be remembered that in the first the difference of elevation was abont 
650 feet, the stations 6 miles apart, and, what is perhaps of greater impor- 
tance, the thermometers at both stations were within 4 feet of the ground. 
In foggy weather some uncertainty prevails ; if the fog extends above the top 
of the tower, there is not much difference in the temperature, though I am 
disposed to think the air at these times is rather colder above than below ; 
but when the fog keeps near the ground, and does not extend to the upper 
stand, particularly with a clear sky above, a marked difference is to be 
found, and it is by no means an uncommon occurrence to find the tempera- 
ture at 50 feet above the ground higher by 6° or 7° than that at 4 feet. 

This leads me to a slight digression from the subject of my Paper. I have 
for some time tried, but without success, to get at the changes of temperature 
which occur in the air as fog increases in height ; but the great difference in 
temperature which is to be found when thermometers are placed in the fog 
and in the air above it, leads me to the conclusion that the upper surfjEuse of 
the fog radiates its heat in a manner similar to grass ; by this means the air 
just above the fog is cooled down, part of the invisible vapour always present 
in that air is condensed, and forms mist or fog, which thus gradually 
increases in an upward direction. If this theory be accepted, a great part of 
the difficulty which exists in explaining the cause of fog will be at an end. 
Professor Tyndall speaks of clouds increasing in an upward direction in this 
manner,"*^ and in some meteorological work which I have read, but cannot 
recall to mind, it is suggested that fogs may arise from the same cause. 

In the table which follows (p. 192), the negative sign shows that the tem- 
perature was lowest at the upper station, the positive sign that it was highest. 

Before making any comments upon the figures in the following table, 
some observations, all bearing upon this question, but which have been made 
at other times and for different purposes, may be given. 

The temperatures in the sun taken with a black bulb in vacuo, both ther- 
mometers fixed in the same manner by a socket attached to the stands, were 
as follows : — ^InMay 1880, 16 days average, 4 ft. above the ground 122P'S ; 
on the tower 117°-8. In June 1880, 23 days, ground 120°-9; tower 
116°-8. In July 1880, 27 days, ground 127°-4 ; tower 123°-2. 

Two minimum thermometers, one placed on an exposed board 6 inches 
above the ground, the other on the tower, gave the following averages : — 
January 1878, 28 days, ground, 29°- 5 ; tower, 81^-4. February 1878, 
26 days, ground, 82°-2; tower, 84°-4. In May 1878, 26 days, ground, 
42°-5 ; tower, 44°-8. 

Two minimum thermometers placed upon the Glaisher stand, one of the 
bulbs 18 inches below the other, gave as an average of 64 days, from May to 
July, the lower, 48^-1 ; the higher, 48°-7. 

* Heat as a Mode of Motion, Chapter ii. paragraph 489. 
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TaBLI 8H0WINO DlFFSBBKOS OF TSMFEIUTUBX WITH EUEYATION. 



Month. 




Mean 
Maxima. 


Mean 


Mean 
DaUyBange. 


Mean 

Dry Bulb 

9 a.m. 


Mean 

Wet Bulb 

9 a.m. 




s 
























1 


H 


1 


H 


1 


H 


1 


H 


1 


H 


1876. 
September 


26 


6^.6 


-?.6 


4fo 



4-1 'c 


i?-6 



— »7 


52-4 



— 0-4 


54-3 


-4-8 


Ins. 

*'55 


October .. 


»9 


59» 


— 08 


46-5 


--04 


11-5 


— 1*1 


528 


— 0*2 


50-9 


-0-3 


1-50 


November 
December 


30 
30 


489 


-0-6 
-0-3 


If: 


:Xl 


130 
10*6 


-1*5 

— I'D 


43*» 
43-9 


+^•3 


41-8 
4^7 


4-o"i 

4-0"2 


»77 
5-26 


1877. 


























January 


31 


49-2 


— o;5 


ii:: 


--07 


12*2 


I'l 


426 


+0-3 


41-6 


+0-1 


4-6i 


Febmaiy 


»7 


49*5 




--0-2 


10*6 


—07 


44» 


— 0-4 


42-2 


— 0'2 


r6o 


March .. 


31 


489 


— I •2 


34-6 


--07 


14-3 


—1-9 


4»*3 


^-07 


40-3 


—1-3 


2-i6 


May .... 


31 


57-8 


—1-8 


40*6 


-j-I'I 


17-2 


—2-8 


51-0 


I'D 


48-2 


—27 


2-52 


June .... 


30 


734 


— 2*2 


50-2 


--I'2 


»r3 


—3-4 


64-1 


— 1-6 


59*5 


— 3-0 


0*64 


July .... 


31 


70-6 


—2-3 


51-5 


- -I'o 


'^'5 


~3? 


62*9 


—1-8 


59'3 


— 2*1 


2*96 


August .. 


14 


651 


—1-8 


49-1 


--0-8 


'1'^ 


—2-6 


589 


—1-3 


55-8 


— 2'0 


»-49 


September 


28 


61*9 


—17 


439 


--1-6 


180 


—3-3 


54-8 


—"•3 


52-2 


—1-6 


0-95 


October 


12 


582 


— 08 


43-3 


+1*2 


14-8 


— 2-0 


52-0 


— 0-8 


50-5 


—17 


r8i 


November 


»7 


53-4 


-0-5 


391 


4-1*2 


14*3 


— 17 


46-1 


-0-3 


45-3 


— 1*2 


419 




31 


469 


— 06 


34-8 


+1*1 


I2'I 


—17 


40-4 


— o-i 


39'9 


— 1*1 


1-31 


.878. 


























January 


30 


45*9 


—07 


35-» 


--07 


107 


— n 


40-I 


CO 


397 


— I"I 


0-97 


February 


»5 


47-9 


-0-5 


38-2 


--07 


9'! 


—II 


426 


o-o 


41-2 


^^•2 


106 


March . . 


26 


505 


— 1-5 


347 


--1*2 


15-8 


—27 


428 


— i*o 


41-2 


2'0 


1-14 


AprU .... 


30 


57-4 


-r8 


40-3 


..0-8 


17-0 


—2-6 


49-2 


— 1*2 


48-1 


2'2 


3-58 


May .... 


26 


636 


— 1-6 


48-0 


--0-3 


15-6 


—1-9 


56-9 


— i-o 


55-0 


—2-8 


348 


June .... 


30 


70-5 


—I-3 


501 


4-i*i 


20-4 


— »-5 


63*0 


— II 


59-1 


—2-6 


2-67 


July .... 


31 


73-8 


— 2-1 


533 


--0-8 


20-5 


—3-0 


657 


-1-9 


6r2 


—2-3 


1*53 


August .. 


»3 


11'^ 


—1-6 


^5*3 


--0-3 


172 


—1-9 


64-4 


— 0-9 


6r8 


2'0 


4*45 


September 


19 


68-3 


— 1*3 


483 


+1-5 


20'0 


—2-8 


59*5 


— 1*2 


57-8 


2*2 0*91 


Means .. 


6+8 


587 


—1-23 


43-2 


+089 


15-47 


— 2*11 


517 —074 


49-6 


—1-45 .. 



A most decided difference of temperature with elevation also occnrs on 
many eyenings just after sunset. My attention was first directed to this on 
the evening of the drd of September, 1880, at 7.10 p.m., when, on acci- 
dentally noticing the thermometers, the temperature was found to be 10^ higher 
at the upper station. Thinking there must be some mistake, the observations 
were repeated a few minutes later. They were as follows : — Tower stand, 68°*8 ; 
on ground, louvre stand, 60° ; Glaisher stand, 59^*9. A second thermometer 
on the Glaisher with the bulb 18 inches lower, 59^*8 ; 2 inches above grass, 
60°'6 ; on grass, 60°-2. On the 81st of October following, at 7 p.m., the 
temperatures in the two stands were 68° above, 58°'5 below. 

In July, 1881, in order to test the preceding observations, the ther- 
mometers were again mounted on the stands ; additional precautions were 
taken to ensure correctness, two wet bulbs being placed in each stand. At 
this time however the stands were not alike, that near the ground having in 
the interval been altered by the addition of another louvre board. I do not 
think that the difference of temperature caused by this alteration would 
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amonnt to much, but the tendency woald cerUdnlj be to make the daily 
range less than if a single loavre board only had been used. 

The times chosen for reading were at 9 a.m., and in the evening abont 
half an hoar after sunset, when there was just sufficient light left to observe 
the thermometers. 

The averages were as follows : — 29 days, maximum, ground, 77°'6 ; 
tower, 74°*9 ; minimum, ground, 68°*2 ; tower, 64°'4. At 9 a.m., ground, 
dry bulb, 67°' 8 ; wet bulb, 6r-8; tower, dry bulb, 66°-5; wet bulb, 59°-6. 
After sunset, ground, dry bulb, 61°'l ; wet bulb, 58°*8 ; tower, dry bulb, 
64°-2; wet bulb, 59°. 

The greatest difference in the temperature of the air after sunset during 
the month occurred on the evening of the 18th, when it was 63°'5 below, 
72^*5 above. On six evenings during the month the difference exceeded 7°. 
On one evening in last December there was a difference of 6°, but as far as 
my observations extend, the maximum difference occurs in autumn.* As a 
rule these great differences only occur on calm fine evenings, and when there 
is a considerable difference between the thermometers in the stands and 
&ose upon the grass ; but it must not be understood that on such eveningd 
this great difference always occurs. On several occasions, judging from the 
lower temperature, a considerable difference was anticipated above, and yet 
it did not amount to more than 2° or 8°. A few instances taken verbatim 
from my Journal may throw light upon this part of the subject. 

July 2nd, 1881. Ground, 58°-l ; tower, 66°'l. Fine, rather cloudy day. 

Sky covered with cirrus at night. 
„ 4th, „ Ground, 65°*7; tower, 74°'6. Clear. Almost cloudless 

day. 
„ 6th, „ Ground, 67°; tower, 74°-3. Very hot day. Thunder 

and rain in the night. 
„ I5th, „ Ground, 69°'6 ; tower, 78°-3. Intensely hot day. Clear 

sky. 
„ 17th, „ Ground, 63°-2 ; tower, 72°'l. Very clear at night. 
„ 18th, „ Ground, 63°*6; tower, 72°'6. Very fine calm day. 

Cirrus very beautiful at night. 

A few instances of the reverse to these come next. 

July 22nd, 1881. Ground, 58°' 1 ; tower, 68°- 3. Dull day, with showers. 
Fine at night, with a good breeze. 
„ 23rd, „ Ground, 62°'5 ; tower, the same. Night, cloudy, windy, 
and a little rain. 

From the 28th to the 31st of the month (4 evenings) the excess of 
temperature on the tower only averaged 0°'2 ; all these evenings have the 
words ** windy and cloudy " entered against them. 

* At 7.20 p.m., March I6th, 1882, the difference was 1(P-1 ; tower, Bi^-l; 4 feet 
above the ground, 44^ ; on board 6 inches above the grass, 30**. 

MEW SERIES. — VOL. VIU. P 
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This part of my subject has been entered into at some length for the reason 
that no particular attention appears to have been called to these great 
differences, which, as far as my observations extend, occur only ai that par- 
ticular tune of the day. This difference as a rule is not caused by any 
increase of temperature at the upper station, but simply by the more rapid 
rate at which the air cools near the earth. It may be added here, that the 
contrast is on some evenings so apparent, that my son, who has oiken assisted 
me in these observations, in ord^ that the thermometers might be read 
simultaneously, has remarked on coming to the groimd that it was * a great 
coat' warmer above than below. 

In July, 1881, the temperatures in the sun, taking the average of 29 days, 
were as follows : — Ground, 126^*5 ; tower, 120°-8 : the greatest difference 
occurred on the 9th, when the temperature near the ground was 185^*7 ; the 
tower 126^ : no single instance occurs during the month of the temperature 
being hi^est at the upper station. 

My observations during the winter mon&s have been but few, and taken 
at uncertain intervals ; at that time of year it is not an unusual occurrence to 
find these solar radiation temperatures in excess about 2^ at the upper 
level. 

In using the solar radiation thermometers great difficulty was experienced, 
even when they were placed side by side, in obtaining consistent readings, or 
in finding the correction, and therefore, as a matter of precaution, the former 
positions of the thermometers were reversed before these particular observa- 
tions were taken. 

On referring back to the table (p. 192) it will be seen that the average daily 
range and also the maximum temperature for every month is always greatest 
at the lower station ; the minimum, on the contrary, is less ; from this it 
follows (excluding the exceptional days already noticed) that at two, intervals 
of time during the 24 hours, the temperature at 4 feet and at 50 feet above 
the ground is equal. The time at which this equality of temperature takes 
place is a matter of some importance, as in seeking for differences of tempera- 
ture with elevation the time chosen might be such as to mask any difference 
that existed at other times. Mr. Glaisher gives 5 to 6 a.m., and 5 to 6 p.m., 
as the times of equal temperature, but his observations extend only from 
June 25th to August 6th. The few observations which I have made hourly 
through the day in the month of July, fully confirm this view, but it vnll be 
evident by an inspection of the table that the time varies with the seasons, 
and that 9 a.m. is nearer the time for the winter months. It will be seen 
that the temperatures taken at that hour in December and January 
1876-7 crossed each other, while in January and February 1878 they were 
equal. 

As to the time when this equality occurs in the ^er part of the days 
during the winter months, I have not sufficient observations to decide the 
question, but as a matter of conjecture should place it at about 8 to 8.80 
p.m. 

Mr. Glaisher comes to the conclusion that the relative humidity is greatest 
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daring the day at an elevation of 50 feet, and that the contrary is the case at 
night. Mj observations upon the dew-point temperature, taken with my 
hygrometer both at 4 feet and at 50 feet high, have been rather numerous, 
and as a general rule (with very rare exceptions) the dew-point is lowest at 
the upper station ; but this is by no means inconsistent with the relative 
humidity being the greatest. Let it be assumed that the weight of vapour 
in grains per cubic foot is equal above and below, the lesser temperature 
which generally prevails at the upper station during the day would make the 
relative humidity greatest at that station. Towards evening the temperature 
is highest above, and there is no doubt that both the relative humidity and 
the amount of vapour in the air are less at the higher station. 

As a general rule (with rare exceptions) it may be taken that during the 
day time the temperature decreases with elevation. At night, on the contrary 
(but with a greater number of exceptions), it increases with elevation up to a 
certain limit; that limit cannot be defined, in all probability it varies with 
different seasons and different weather, but on referring back to my former 
Paper it will be seen that to a great extent the same law for difference of height 
prevails with 550 feet as with 50 feet. 

The greater part of the results given in this Paper were computed at the 
time the observations were taken, and it is with some hesitation that they 
have been brought to the notice of this Society. It appears to me that it is 
to the warming up of the earth's surface by day, and to the cold produced by 
radiation at night, that the greater part of the differences of temperature 
recorded are due ; and as long as thermometers are placed near the ground, 
DO matter what the elevation may be, they will be affected by the same 
cause. 



DISCUSSION. 

Mr. Marriott communicated the results of the Boston observations for the 
month of March. The Electrical Thermometer (which was shown at the meeting 
on February 15th) was placed in a wall- screen on the western side of the NNVy 
pinnacle of the church tower, at a height of 270 feet above the ground. A 
board was also fixed on the south of the screen to keep off the sun's rays. The 
cable was brought down through the tower and belfry to the base of the church, 
and there connected with the galvanometer, on which the readings were made. 
A Stevenson screen, containing drv, wet, maximum and minimum thermometers, 
was mounted in the SE comer of the tower over the roof of the belfry, at a 
height of 170 feet above the ground. By permission of the Vicar, a Stevenson 
screen, containing dry, wet, maximum and minimum thermometers, was estab- 
lished in the churchyard. All the instruments were read daily at 9 a.m., and 
readings of the electrical thermometer on the top of the tower, and the dry bulb 
in the screen in the churchyard, were taken every two hours, from 9 a.m. to 9 
p.m. ; in addition to which the direction and force of the wind and the amount 
of cloud were also observed. The results of such observations as had been made, 
showed that the temperature at the top of the tower differed firom that near the 
ground as follows : — 

9 a.m. —1^3 5 p.m. — 0?8 

11 a.m. —1-4 7 p.m. -f 0-8 

1 p.m. — •1-2 9 p.m. -|-1-1 
3 p.m. —1-7 
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On the belfry (170 feet) the temperature differed from that near Hie ground as 
follows : — 

9 a.m. ... — (?9 
Maximum — 1*2 
Minimum +0*4 

The temperature at the upper stations was always lower than that near the 
ground during the day time, out immediately after sunset it became warmer. 
During; fog, however, the temperature was considerably warmer at the upper 
stations. For instance, on the 18th, during a dense K>g, the temperature at 
the top of the tower was 4°*8, and on the belfry 2°*4, warmer than on the ground. 

Mr. Scott said that it was interesting to find the accurate way in which Mr. 
Dines had observed the weather at the time of observation. In the experiments 
on the Pagoda at the Kew Gardens the weather was not observed minutely, as 
each observation involved a walk of nearly 2 miles for the observer, but still the 
results of the observations made there and those made by Mr. Dines agreed very 
well together. At the Pagoda during fog a difference of 10** had been observed, 
the top of the Pagoda being 10^ warmer than the lowest station, which was not 
4 feet, but necessarily 22 feet above ground, so as to keep the thermometers out 
of the reach of visitors to the gardens. 

Rev. F. W. Stow had never entertained the slightest doubt that the upper 
surface of a fog must necessarily radiate and be therefore colder than the 
lower parts of it. He had always found it coldest at the upper station when 
fog extended to it ; but when fog prevailed only at the lower station, the lower 
station was the colder. Hygrometrical observations were, he thought, very 
important at elevated stations. His own experience showed that the dew-point, as 
calculated from Glaisher's Tables decreased slowly and steadily as height increased, 
although the " relative " humidity might be very variable at different points in 
the ascent. It was easy to see that on a day which was dry and hot at the lower 
station, with a difference, say, of 20° between the air temperature and dew-point, 
th<j air might be very much colder above, even if the dew-point were the same. 
On the other hand, in moist weather the diminution of temperature with 
elevation could not well exceed the decrease in the dew-point. Thus, he 
believed, there was a distinct connection between the hygrometrical state and 
the alteration of temperature with elevation. Although he had in a paper 
called " Upbank Thaws " drawn attention to remarkable instances of increase 
of temperature with elevation, as Mr. Dines and others had done, he had no 
doubt that decrease was the rule, but he considered that its amount would be 
found to depend, in a measure at least, on the absolute amount of moisture in 
the air. Again, the tendency of a cold shower was to bring, for a time, the 
temperature of the rain cloud to the ground, and to diminish the rate of decrease 
with elevation. 

Professor Archibald remarked that the results arrived at by Mr. Dines could 
only hold for small elevations, and for such, possessed a considerable value, 
since they indicated the remarkably divergent results that might be expected 
from comparatively small differences in the vertical position of instruments. 
For larger elevations, though it seldom happened that the temperature above 
greatly exceeded that below, the diurnal and seasonal variations in the tem- 
perature decrement were analogous to those which occurred much more intensely 
in the lowest station. Thus Mr. Glaisher, from his balloon observations up to 
1,000 feet, had found the difference of temperature for 100 feet to be greatest in the 
morning and least at night. At Mount Washington, in the United States, the 
difference between the temperature at the summit and the base was in like 
manner greater in summer than in winter. The difference of the temperature 
with elevation had been shown by Blanford and Ferrel to be a most important 
element in determining the formation of cyclones, cyclones being more easily 
found where temperature decrements were rapid than where they were slow. The 
c3ndition of the air over a region with respect to its temperature decrement might 
thus in time afford some means of forecasting the path and intensity of a cyclone 
entering it. In conclusion, he had much pleasure in referring to an excellent 
paper on the Meteorology of NW Himalaya, by Professor S. A. Hill, in which 
the mean annual temperature. was found to decrease very regularly with the 
elevation, and to amount to about 1° Fahr. for every 357 feet 
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Mr. Whipple noticed that Mr. Dines had observed solar radiation. This had 
not been done at the Pagoda, because no two solar radiation thermometers could 
be found to a^ee, and Mr. Dines's plan of changing them had not occurred to 
him. Experiments were now being conducted at Kew, at the suggestion of 
Professor Tyndall, with a thermometer placed over swan's down on the ground. 
It was observed together with other thermometers at 2, 4 and 20 feet, every few 
minutes from half an hour before to about two hours after sunset, or till fog came 
on, which equalised the temperature, and made it useless to observe any longer. 
So far as he remembered the readings on the 16th of March, when Mr. Dines 
observed such a great difference between the top of the tower and the bottom, 
there was at Kew a difference of about 20° for an elevation of 20 feet. He 
thought that it was only possible to get true temperatures in windy or wet weather, 
and that the observations in fine, calm weather were of little or no use for 
determining the effect of altitude on temperature. 

. Mr. C. Harding remarked that Mr. Glaisher, in his balloon ascents in the 
autumn and winter months at about the time of sunset, had found the temperature 
to increase to an altitude of 2,000 feet. He also referred to the observations 
made by Mr. Glaisher in a captive balloon at Ashbumham Park, and expressed 
his opinion that much valuable information might be obtained, at a comparatively 
small cost, by the use of captive balloons. He had compared various series of 
observations, made with a view of determining the effect of elevation on tempera- 
ture, and he was compelled to say that the residts disagreed in a most discouraging 
manner. 

Mr. Dines, in reply, stated that the Boston figures mentioned by Mr. Marriott 
confirmed those given in the Paper. Since his Paper had been written the Pagoda 
observations had been published, and generally they agreed with his own. At 
first he had been led to think that both Mr. Scott and he had attributed too 
much influence to fogs in altering the temperature, more particularly so as the 
great difference 10°*8, recorded at the Pagoda, occurred at 9 p.m., or about the 
time when he had noticed such great differences of temperature, which most 
certainlv were not caused by fog, as they occurred at times when neither fog nor 
mist existed. On referring to his papers he found that on one occasion, at II 
a.m., when it was foggy near the ground, the air on the tower was 6° or 7° warmer 
than at 4 feet , whereas under ordinary conditions it should have been 2° to 3° 
colder. He thought therefore the paragraph in his Paper might safely stand as 
he had put it. He was glad to find that Mr. Stow attributed so much influence 
to the different amounts of vapour in the atmosphere. Working, as he had done, 
almost solely on that branch of meteorology, he naturally felt great interest in 
the question ; but the conclusions he had come to were, that it had not so much 
influence upon meteorological phenomena as was generally supposed. He did 
not quite understand Mr. Stow's allusion to cold rain in connection with *' Differ- 
ence of Rainfall with Elevation." He had made many observations upon the 
temperature of rain, and he could not recall a single instance in which the 
temperature of the rain was below that of the dew-point. On one occasion when 
a considerable quantity of hail was mixed with the rain, after allowing plenty of 
time for the slates to cool, the rain came off the roof at a temperature of 54\ 
On another occasion it was a little over 70° ; and more frequently than not it 
exceeded the temperature of the air at the same time. The conclusion he had come 
to (it might be but an idle notion) was, that the rain was warmed in its faU by- 
friction with the air, and by the stoppage of its motion, and thus rendered back 
to the earth a part of the heat which had been taken away by evaporation. He 
regretted that he could not discuss Prof. Archibald's remarks as to the influence 
of vapour upon cyclones, but on one point he had mentioned as to the decrease 
of temperature with elevation he referred to his paper on the " Temperature of 
Hill and Valley," where it would be found that on one particularly cold night 
the temperature at 610 feet above the sea was 13° warmer than at 65 feet. He 
quite agreed with the remarks that had been made as to the use of balloon obser- 
vations, and thought the question could only be solved by the use of balloons 
moored at a fixed height above the ground. Mr. Harding had alluded to the 
difference in daily range arrived at by different observers. Mr. Dines had been 
to examine the Pagoda, and surrounded as it was by trees, he felt sure the daily 
range would be less there than at his place, which was comparatively open. 
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Babombtbio Gbadibnts in connection with Wind Yelocitt and Dibbctiov 
AT the Kbw Obsbbvatoby. By G, M. WmFPLB, B.Sc., F.R.A.S., 
F.M.S., and T. W. Bakbb, F.M.S. 

[Bead April 19th, 1882.] 

The relation of the distribution of barometric pressure to the force and 
direction of the wind has received much attention from meteorologists, 
amongst whom the Eev. W. Clement Ley, F.M.S., occupies a prominent 
position. 

Since Dr. Buys Ballot enunciated his well-known law, correlating the two 

phenomena, many authors have investigated the nature of the connectiou. 

Of these we would mention Mr. Ferrel, who anticipated Dr. Buys Ballot in 

^ihe statement of the law, and has reduced it to a formula,* Dr. Hann, 

Messrs. Mohn and Guldberg, Loomis, Hamberg and Sprung. 

Mr. Ley having calculated the mean wind velocities at the Kew Observa- 
toryf for five gradients, it appeared desirable to the authors of this Paper to 
extend his table as far as possible, both as regards velocity and direction of 
the wind. Having, therefore, now discussed five years' observations, they 
submit the results to the notice of the Meteorological Society. 

The amounts and direction of the barometric gradients lying over the Eew 
Observatory have been derived from the Daily Weather Charts of the Meteoro- 
logical Office for the years 1876 to 1879, whilst the corresponding wind data 
have been obtained from the hourly readings of the Kew Anemograph, as 
published also by the Office. The 8 a.m. observations have alone been 
utilised. 

In order to determine the gradients as nearly as possible over Eew, the 
following pairs of stations were selected as giving lines most nearly intersect- 
ing in the neighbourhood of the Observatory: — 

N and S gradients ... Nottingham and Hurst Castle. 
E and W „ ... Dover and Portishead. 

NE & SW „ ... Yarmouth and Hurst Castle. . 

NW & SE „ ... Nottingham and Dover. 

In the 5 years' observations discussed, well-defined gradients have been 
determined on 1,095 days, or 60 per cent. The relative proportions for 
different gradients are as follow : — 

TABLE I. 

Gradient. Percent. Gradient. Percent. 

N to S S S to N 11 

NE „ SW 7 SVV „ NB i8 

E „ W 7 W „ E 8 

SE „ NW 23 NW„SE 8 

JUlation of Wind Velocity to Gradient, — ^It was found that individual 
observations showed very large variations with respect to this relation, so it 

♦ Modem Ifeteorology, p. 97. 
t 2^ature, May 6th, 1881, p. 8. 
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became elear that, to satisfactorily determine it, a smaller period than 5 
years* observations would be useless ; the same conclusion was also arrived 
at by Mr. Clement Ley. 

Having accordingly discussed that number of observations, the following 
mean results were obtained : — 





TABLE n. 






Gradients 


Wind Velocity 


Gradients 


Wind Velocity 


pens 


inMUes 


pens 


in Miles 


aatical Miles. 


per hour. 


Nautical Miles. 


per hour. 


In. 




In. 




©•ooa 


5-0 


0*017 


ISO 


•005 


70 


•020 


i6-s 


•007 


rs 


•022 


191 


•010 


92 


•02s 


22'0 


•012 


11*6 


•027 


22'2 


•015 


12-6 


•030 


ass 



These numbers when plotted as a curve show that taking the average of a 
large number of observations, the rate at which the wind blows increases almost 
directly in an arithmetical proportion with the inclination of the gradient, 
the mean rate of increase being 1*86 mile per hour for each additional 
'0025 in. of difference in the barometer readingik at each end of the slope. 

This appears to be distinct evidence that the motion of air in a cyclonic 
system is not solely due to gravity, for if it were caused by the air simply 
flowing down firom a high level to a lower, the rate would increase as the square 
root of the difference in the levels in accordance with the formula V = n/2/«, 
where s is the difference of level and/ the component of the force of gravity 
acting in the direction in which the wind is blowing. 

Another proof may be deduced from the fact that even with a gradient of 
•002 in. there is a mean velocity of 6 miles per hour. 

Mr. Ley also pointed out that the relation between these two phenomena 
varies during the year. This has likewise been indicated by the results now 
obtained, and is shown in Table III., where it is evident that the values for 

TABLE m. 
Mean Velocity of Wind in miles per hour for different Gradients in different Seasons. 



Seasons. 


Gradient per 15 Nautical Miles. 


In. 
•002 


In. 

•oos 


In. 

•007 


In. 
•010 


In. 
•012 


In. 

•015 


In. 

•017 


In. 
•020 


In. 
•022 


In. 

•025 


In. 

•027 


In. 

•030 


April- June 

July-September .... 


67 
6-3 


7.9 
60 


8-6 
7*2 


11-4 
lo-o 


\U 


14-8 

12-6 


17-2 
i6*o 


191 

15-0 


22*1 

18-4 


317 
157 


24-3 

2I*0 


29*0 

2I*0 


Summer Mean 


6-5 


7-0 


7*9 


107 


12-6 


137 


166 


17-0 


20*2 


237 


22-6 


25-0 


January-March .... 
October-December .. 


3*3 
3-8 


9-8 
4-3 


8-2 
6-3 


8-9 
67 


117 
9-6 


12-6 

io-4 


14-2 

127 


177 
146 


20*6 

15-6 


19-3 

21-5 


23-2 
20'6 


277 
24-2 


Winter Mean 


3'5 


7-0 


r^ 


7-8 


1 0*6 


II-? 


J3-S 


161 


i8-i 


20-4 


21-9 


260 


Diff. between Sum- 
mer and Winter 


+3-0 


CO 


+07 


+2.9 


+2-0 


+2-2 


+3-1 


+0-9 


+2-1 


+3-3 


+07 


— i*o 


Annual Mean , 


S'o 


7-0 


TS 


9*2 


11-6 


12-6 


15-0 


i6-5 


19-1 


22*0 


22-2 


*5-5 
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the two snmxner quarters are in excess of those for the winter qaarters bj 
about 2 miles per hoiir ; this difference, however, remains pretty eonstant 
throughout the series, and is due to the initial velocity, so to speak, or the 
Telocity with the smallest gradient. 

The excess of the velocity for any given gradient, of polar winds over 
equatorial, already pointed out by Mr. Ley, is shown by Table IV., bat the 
differences are not quite so large as his results have led him to infer. 



TABLE IV. 
Wind Velocities oorreBponding to different Barometric Gradients and Wind Direoiion. 



Wind Directions. 


Gradients per 15 Nautical Miles. 


In. 
•002 


In. 

•cos 


In. 

•007 


In. 

•010 


In. 
•012 


In. 
•015 


In. 
•017 


In. 
•020 


In. 
•022 


In. 
•025 


In. 
0x7 


In. 
•030 


NWgTadient,Nwind 
N „ NB .. 
NB „ E „ 
E „ SE „ 


• • 


6-0 

I 


rs 

7*» 

8 

6 


»3o 

V 


123 

12*2 
12-8 

9-2 


132 
15-8 
13-4 
123 


17-9 
1 6-6 

ll'O 


18.3 
19-8 
>7*S 
14-3 


17-4 

22-5 
230 

'77 


i8-3 
227 

H7 


18-5 
27-0 

• • 
a3-o 


19*0 
320 




o*o 


7-0 


ra 


ICO 


11-6 


137 


151 


^rs 


20'I 


186 


22-8 


»5-5 


SE gradient, S wind 
S „ SW „ 

?? " JL, »» 

W „ NW „ 


rs 

7-0 


5-8 
77 


67 

8*5 


9-6 

lO'l 

7*4 

rs 


12-7 

1 1-8 
9-0 

12*2 


12-6 

96 

107 


«57 
16-0 
132 

17-0 


170 

i8*o 
1 6-6 


20-8 

197 

i8-o 


H7 

21-8 

180 
i6-5 


25-0 

»3 

197 

170 


21-3 

232 
250 
»S-5 


Equatorial Winds 
—Means 


5-» 


6-6 


7*4 


87 


11-4 


11-8 


1 55 


167 


19*0 


20'1 


21-2 


23-8 


Difference — Excess 
of Velocity of 
Polar Winds over 
Equatorial • . . • , 


• . 


+0-4 


— O'l 


+1-3 


+0.2 


+1-9 


— 0-4 


+0-8 


+I-I 


— x-6 


+1-6 


+17 



Direction of Wind in relation to Direction of Barometric Chradisnt or 
Angle of Deviation, — ^The mean angle of deviation has been determined for 
each gradient of inclination and direction ; and the results are given in 
Table V. (p. 201). 

These show that the angle at which the wind crosses the line of gradient 
at Eew does not materially vary with either the steepness of the gradient or 
the velocity of the wind, and also that, at this observatory, the angle generally 
lies between 40° and 60°, the average of the whole series of observations 
giving a deviation of 52°, so that, roughly speaking, with a : — 

High Barometer to the N and Low Barometer to the S the wind is NE 
NE 
E 
SE 
S 

SW 
W 
NW 



SW 


» E 


w 


SE 


NW 


.. 8 


N 


„ SW 


NE 


. w 


E 


NW 


SE 


N 
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TABLE V. 
Barometric Gradients and Wind Direction at the Kew Observatory. 



201 



Direction. 


N. 


NE. 


E. 


SE. 


8. 


sw. 


W. 


NW. 


Bearing from N .... 


Pts. 
05 


Pts. 
4-3 


Pts. 
8-5 


Pts. 

12-5 


Pts. 
i6-5 


Pts. 

20-3 


Pts. 
245 


Pts. 
i8-5 


Gradient. 


Direction of Wind blowing across. 


In. 

O'OOZ 

•oos 
•007 
•010 
•012 
•015 
•017 
•020 
•022 
•025 
•027 
•030 
•032 
•03s 
•037 


Pts. 

5-0 
4*5 

4*2 

4*4 
4-0 

4» 
43 

• • 

4-0 


Pts. 

• • 
7-0 

67 
77 
7-6 

77 

t^ 
8-0 

7-0 

8-5 

• • 


Pts. 
• • 

14-0 

12-5 

14-0 

15-3 
132 
13-0 
13-0 
140 
15-0 

15-0 


Pts. 

'^ 
1 8-0 

19*0 

i8-6 

i8-o 

i8-4 

177 
17-6 
i8-2 
i8-o 
1 8-6 

17-3 
19*0 
i6-s 


Pts. 

22-5 
21'0 
21*2 
21-4 
215 
20-8 
20-8 
21'0 
207 
21*0 
20*0 

2I*0 

• • 


Pts. 
263 
238 
24-8 
25-0 
24-0 
23-8 
24-2 
237 
24-0 
237 
24-3 

20*0 
24-0 
24-0 
24-0 


Pts., 

307 
30-5 

30-2 

300 
30*0 

293 

31-0 
287 
31-0 
29-5 
28-5 


Pts. 

2-0 
2-0 
1-6 
1*2 

0-5 

I'l 

0-3 

I'O 
I'O 


Mean 


4*4 


7*4 


139 


i8-i 


21*1 


24-4 


299 


1*2 


Angle of ( Points 
Deviation ( Degrees 


44^ 


1} 


i;t 


5't 
63° 


+•^0 
52° 


4' I 
46° 


l.t 


17' 



Mean Angle of Deviation :— Points, 4*6; Degrees, 52°. 

The eonstruction of a diagram representing an ideal cyclonic system with 
the wind directions laid off in accordance with the values given in Table V, 
indicates that the path of the air from the margin to the centre of such a 
system is not a common, or Archimedean, spiral, but a logarithmic one, as 
has been pointed out by MM. Guldberg and Mohn and others. 

The relative frequency of the different gradients, and the different winds to 
which they give rise, is shown in Table VI.. This indicates that at Kew, 
with a prevalence of N Easterly winds, a gradient of *012 in. is the most 
frequent, the next highest values being '017 in. for northerly and *010 for 
easterly winds. 

TABLE VI. 
Frequency of oconrrence of different Gradients with different Winds. Percentages. 



Winds. 


Gradient per 15 Nautical Miles. 


In. 

•002 


In. 

•005 


In. 

•007 


In. 
•010 


In. 
•012 

16 

3» 
21 
18 

17 
20 
16 
12 


In. 
•015 


In. 
•017 


In. 
•020 


In. 
•022 


In. 

•025 


In. 

•027 


In. 
•030 


N 


] 


2 
11 


5 
5 

13 
16 

14 

17 

9 

20 


7 
6 
24 
17 
13 
14 

'I 


9 
15 

18 
9 
13 
12 
18 
'3 


26 
18 

J 

8 
8 
6 
7 


•I 

6 
11 

6 
10 

8 


10 

7 
6 

4 
9 
5 
5 
4 




4 

I 

4 
4 

2 
2 
2 


I 

3 

I 
2 

I 
2 


NE 

E 


SB 

s 


2 

3 

2 


S W ••••• • 


W 


NW 
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On the whole, however, there does not appear to be any very marked pre- 
ponderance of any one particolar gradient over others for the winds blowing 
over the Kew Observatory. 

With regard to seasonal distribntion, Table YII. shows that steeper 
gradients are more frequent in winter than in summer, whilst the most 
common gradient, that of *012 in., is equally prevalent in all four seasons of 
the year. 

TABLE Vn. 
Freqaenoy of oeonrrence of different Gradients in different BeaBons. Percentages. 



Seasons. 


Gradient per 15 Nautical Miles. 


In. 
•002 


In. 

•005 


In. 

•007 


In. 

'QIC 


In. 

*OI2 


In. 
•015 


In. 

•017 


In. 
•020 


In. 
•022 


In. 
•025 


In. 

•027 


In. 

•030 


AprilJane 

July-September .... 
January-March . . • . 
Ootober-December .. 


I 
2 
I 
2 


6 

7 

3 

2 


16 

17 

9 


15 
17 
12 

'5 


»9 

19 
18 

20 


14 
11 


II 

10 

9 

9 


8 
8 

'i 


5 
4 
8 
6 


1 

2 
7 

4 


I 
I 
2 
5 


2 

I ' 

I 



APPENDIX. 

List of Papebs belatino to the Connection between Babometbio 

Gbadients and Wind. 

Burs Ballot, Dr. — Journal of the Scottish Meteorological Society, 1873. 
Vol. IV. pp. 25-26. 

Tennent, B., F.B.S.E. — Jonmal of the Scottish Meteorological Society, 
1878. Vol. IV. pp. 97-99. 

Febbel, W., M.A. — ** Belation between the Barometric Gradient and the 
Velocity of the Wind." American Journal of Science and Arts, Nov. 1874. 
Vol. Vm. " Nature." Vol. IV. p. 226. 

Stbaghan, B. (Resnm^ of Ferrel). — Symons's Monthly Meteorological 
Magazine, 1876. Vol. X. pp. 22-26. 

Let, Bev. W. Clement, M.A.—" Nature," 1874, p. 460 ; 1877, p. 268 ; 
1877, p. 460 ; 1881, p. 8. The Laws of the Winds. Part I. 8vo, pp. 164, 
1872. Aids to the Study and Forecast of Weather. Svo, pp. 86, 1880. 
Journal of Scottish Meteorological Society. Vol. IV. 1878, pp. 66-72; 
1874, pp. 149-160 ; 1876, pp. 880-886. Quarterly Journal of the Meteo- 
rological Society. Vol. m. pp. 282-287, 1876. 

BucHAN, A., M.A, F.B.S.E.— Handy Book of Meteorology. 8vo. pp. 280- 
281, paragraph 666, 1868. 

LooMis, Prof. E. — Besults of an Examination of the United States War 
Maps for 1872 and 1878. The American Journal of Science and Arts. Vol. 
vm. July 1874 ; Vol. IX. Jan. 1876. 

Hambebg, Dr. H. E. — Sur la variation diume de la Force du Vent. 8vo, 
Part I., 1880 ; Part II., 1881. From Bihang till K. Svenska Vet. Akad. 
Handlingar. Band 6, No. 24 ; Band 6, No. 6. 
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GuLDBBBO & MoHN, Profs. — ^Etudes sar les Moayements de TAtmosphere. 
4to. 1876 ; 1880. Zeitschrift der oesterreichischen Gesellschaft fiir Meteo- 
rologie. 4to. XII. Band. 15 Februar, 1877. Nr. 4, pp. 49-60 ; and 15 
JuU. Nr. 14, pp. 257-268. 

Hann, Dr. J. — Zeitschrift der oesterreichischen Gesellschaft fur Meteoro- 
logie. 4to. X. Band, 15 Marz, 1875, pp. 81-88 ; and Ist April, 1875, pp. 
97-106. 

ToYNBEE, Oapt. n., F.B.A.S. — Eemarks to accompany Monthly Charts of 
Meteorological data for nine ten-degree squares, p. 485, 1876. 

Thibsen, Dr. — Zeitschrift der oesterreichischen Gesellschaft fiir Meteoro- 
logie. XIY. Band, 1879, pp. 208-206. 

Spbuno, Dr. A. — Zeitschrift der oesterreichischen Gesellschaft fiir 
Meteorologie. XV. Band, 1880, pp. 1-21 ; XV. Band, pp. 17-21. 



DISCUSSION. 

Mr. Whipple, at the conclusion of the Paper, said that acting on a suggestion 
of the Council, he had prepared a hrief resumS of the results arrived at by 
the various writers who had investigated the connection between barometric 

fradients and wind, which he now read to the Meeting. He had endeavoured to 
e strictly impartial in his abstracts, and, wherever possible, he quoted the author^s 
own words. He regretted that he had not had time to consult more authors than 
those mentioned in the list which he had appended to the Paper. He felt this 
especially in the case of Dr. Buys Ballot, to whom the law owes its name, and one 
of whose papers he had alone been able to consult. 

Dr. Tbipe said that some reference might have been made to the periodical 
winds known as monsoons, which were known to the Greeks, and described by 
Aristotle. He also referred to Sidi Ali, who, in his work On the Navigation of 
the Indian Ocean^ published in 1854, gave the periods of the commencement of 
the monsoon at 50 different places. 

Prof. Abchibald said that the Paper touched a very important subject, and 
that Mr. Whipple had read a comprehensive reeumi of the previous writings on 
the subject. He thought, however, that the authors might have attempted a 
more detailed comparison of their results with those arrived at by other investi- 
gators. He noticed amongst other things, that in measuring the gradients the 
authors said nothing about the distance of the central area of lowest pressure. 
Now, according to the formula given by Mr. Perrel in his recent monograph 
on cyclones (which had not been alluded to by Mr. Whipple), both gradients and 
velocities should increase independently as the centre of a cyclone was approached. 
Moreover, although Mr. Whipple had quoted a good deal of evidence adverse to 
Mr. Ferrers formula, which might apply to it in its original form, where no account 
was taken of the inclination of tne wind to the isobars, he (Professor Archi- 
bald) was a thorough believer in the general accuracy of Mr. Ferrel's work, and 
did not think so much objection could be taken to the formula in the new form 
in which it appeared in Mr. Ferrel's latest work, where the angle of inclina- 
tion entered into the expression. Mr. Ferrers formula agreed in the main with 
the theoretical deductions of Messrs. Guldberg and Mohn and Dr. Sprung, and 
showed that the gradient for the same velocity should (1) increase with the 
latitude ; (2) increase with the angle of inclination to the isobar, or, in other 
words, with the amount of friction ; (3) increase with the altitude ; and (4) 
diminish with an increase in the temperature. Several of these conclusions had 
been shown to agree with observation. With respect to the angle of deviation, 
he noticed that the authors found it to be the same in all parts of the cyclone, 
whereas Ley, Spindler and Loomis found it very different in different gradients, 
the two former finding it to be greatest for SE winds, and the latter greatest for 
NW winds. As the deviation was closely dependent on the friction of the air 
(mostly against the earth's surface) the explanation of this fact suggested by 
Spindler seemed correct, viz. that in Europe the SE winds mostly blew over 
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land, while in America the NW wind was the most prevalent land wind. The 
friction of these winds, and consequently their inclination to the isobars, should 
thus be greater than for winds blowing from any other direction. Mr. Ferrers 
formula for the inclination, moreover, showed that ccBteris paribus the inclination 
should (I) diminish with an increase of velocity ; (2) increase with the distance 
from the low centre ; (3) increase with a decrease of latitude ; and (4) increase 
with the friction. With regard to the first of these deductions, Mr. Ley had 
found the inclination smallest for the winds of greatest velocity ; the second 
deduction had still to be proved or disproved, and in favour of the third it might 
be mentioned that the average inclination in Europe had been found by Mr. Ley 
to be 24° ; by Capt. Toynbee, in the N Atlantic, to be 29° ; by Prof. Loom is, for 
the United States, to be 47° ; and from some observations of Mr. Blanford, in 
the Bay of Bengal, to be 42°. 

The Hon. R. Abercromby, after remarking on the great convenience of having 
things classified as in the present Paper, said that of all writers on winds and 
cyclones his preference was for the Rev. W. C. Ley, who was about the only one 
who took observations alone, and did not mix them up with mathematical 
problems founded upon a few observations. He thought that there were diurnal 
and seasonal variations of the inclination and force of the wind. The subject of 
the influence of cyclone motion on wind was well worthy of investigation. Any 
attempt to connect the wind in a cyclone with the centre alone was useless, as there 
were always deflections in the shape of the isobars which modified the direction 
and force of the wind relatively to the centre. He wished to know whether the 
extremes of force and direction for any particular gradient differed much from 
the mean. 

Rev. F. W. Stow asked whether the velocities used in the Paper depended 
npon the Kew anemograph ; if so, they might require correction, as Dr. Robinson's 
last experiments showed that the old factor was not correct. He thought that 
the exposure at Kew might have some influence upon the results obtained, 
as the observatory was better situated for the registration of E than any 
other wind. With regard to the ascending current said to exist in the centre of 
cyclones, he fully believed in it, since he had several times seen it himself, at 
Aysgarth, 700 feet above sea-level. On these occasions he noticed, at the time 
of lowest barometer, that the clouds appeared on all sides to be ascending at an 
angle of 45°, a phenomenon which was speedily followed by heavy rain. 

Capt. Toynbee called attention to the following graphic remark by the 
Observer-Sergeant on Pike's Peak (14,216 feet above the sea), as indicating that 
there was an ascending current of air at the centre of a cyclone : — " June 2nd, 
1874. At 2-30 p.m. storm clouds advanced with a violent whirling motion from 
a point south and east of the summit, and close over the mountains surrounding 
the Peak in that direction. The vortex crept slowly along the eastern slope of 
the Peak, and the clouds were hurrying towards it from all directions ; thus over 
the summit they moved from the W and N W, south of the summit from SW and 
SE, and north of it from NE and N, the whole revolving * against the sun.' At 
the same time the clouds had a strong downward tendency, while from the centre 
of the vortex dense whitish masses of vapour poured upward like volumes of 
smoke. Thunder and lightning accompanied the stonn, and heavy showers of 
sleet fell on the summit. The wind during and after the storm blew steadily and 
briskly firom the west. At night the weather cleared up, but continuous silent 
lightning illuminated the entire eastern horizon." Capt. Toynbee also said that 
he thought the time had come for making a distinction between the cyclone of 
the tropics and the cyclonic winds of high latitudes. The tropical cyclone was 
supposed to be related to an approximately <:ircalar area of low barometric 
pressure, having strong winds on all its sides ; whereas many of the areas of 
low barometric pressure which were related to the cyclonic winds of high latitudes 
were of various shapes, and often had very different gradients on their various 
sides. For instance, with the prevailing westerly winds of those latitudes, the 
areas of low barometric pressure were often elongated towards the pole, and 
had little or no gradient for easterly winds, in which cases the manoeuvres applic- 
able to tropical hurricanes were not suitable. Nevertheless, in all cases when it 
was found requisite for a ship to heave-to, it would be safe to do so according to 
the rules laid dowii for tropical hurricanes. 

Mr. C. Habding thought the Paper a very valuable one to seamen, since in 
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handling a ship the matter of indraft was of considerable importance. The 
formula given by Mr. Ferrel required that the amount of indraft should be the 
same in the different quadrants ; this was a point of considerable doubt. He 
considered that the storm which blew in the North Atlantic in August, 1873, 
and which had been discussed by Captain Toynbee, afforded the best existing 
data for the inclination of the wind with reference to the centre of disturbance. 
He was of opinion that the difference between the results obtained by Messrs. 
Whipple and Baker and those obtained from the American observations mi^t 
be due to the form of anemometer used, and also to the fact that the equivalents 
in miles per hour for the Beaufort scale as used in America were much lower 
than the equivalents used in this country : a comparison of this difference would 
be found at p. 81, Vol. V. of the Qttarterly Journal^ in the discussion which 
followed the Paper by Captain Watson. He said that careful reading of all the 
old writers on the Law of Storms would admit of a departure from the circular 
theory. 

Prof. Archibald remarked that the very small velocities obtained by Prof. 
Loomis for America might possibly be due to the great friction encountered by 
the winds passing over a large continental surface. 

Mr. Scott said that whatever table of equivalents for the Beaufort scale was 
used by the Americans now, he knew that in the discussion of Sir F. L. 
M'Clintock's meteorological observations in the Arctic Seas by Mr. Schott 
(Smithsonian Caniribuiicfn 146, p. 39), the values employed agreed well with those 
aeteinnined in the Meteorological Office, as he had already stated in the 
Quarterly Journal^ Vol. II. p. 113. 

Mr. Whipple said that in their paper the authors had no intention to contest 
theories, but merely to contribute numerical facts. They had found that 
individual observations di^ered considerably from the average, both as re- 
garded velocity and the angle of deviation, although the variation of the angle 
of deviation was rather small, and came out much better than the gradient 
With regard to the American results, in the higher velocities the agreement 
between the English and the American values was very fair, but in low veloci- 
ties they did not agree at all. This was possibly due to the form of anemo- 
meter employed ; but there was no doubt that the friction of the air in its 
motion over the earth would have made some difference. He thought that the 
exposure of anemometers was a subject which deserved the attention of meteoro- 
logists, as there were scarcely two anemometers erected which could be con- 
sidered as perfectly comparable one with the other under all conditions. 

The President (Mr. Laughton) said that though the inclination inwards of 
the wind in cyclones was perfectly well established as a general rule, it must 
not be forgotten that in the Tropics, at any rate, as Captain To^nbee had pointed 
out, there were well established observations showing that this inclination was 
sometimes exceedingly slight, if it existed at all. The historical and pre- 
scientific performance of the ex-slaver brig * Charles Heddle * was one instance of 
this. The brig falling into a violent gale in the South Indian Ocean, was put 
before the wind and scudded continuously for four days and nights, in which 
time she ran five times round the storm area, but never into the centre. This 
irregularity in the inclination of the wind was a point of the utmost importance 
to seamen ; but, so far as he knew, there was no way of providing against it 
except care and watchfulness in each particular case. Referring to what had 
been said about wind-velocity, he said that he had been forced to the conclusion 
that few, if any, observations of either wind-velocity or wind-pressure were com- 
parable. There were many reasons for this, one of which had come promi- 
nently before him during the past few months : this was that observations were 
taken with every different possible type of anemometer. For any other obser- 
vation, a man thought it necessary to nave a standard and certified instrument, 
mounted according to a uniform pattern. With the anemometer this seemed to 
have been entirely overlooked : each observer set up his own especial instru- 
ment ; even if he used Robinson's cups, he rather carefully avoided any approach 
to a standard ; the length of the arms, the size of the cups, the height above the 
ground differed for almost every different instrument ; and the result was, and 
could be, nothing but confusion. It might not be possible in the present state 
of knowledge to ensure accuracy as an absolute measurement ; but by rigid 
uniformity relative accuracy might be obtained, so that observations in (ufferent 
parts of the world might be comparable. 
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PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

March 15th, 1882. 

Ordinary Meeting. 

John Knox Laughton, M.A., F.R.G.S., F.R.A.S., President, in the Chair. 

Thomas Henry Baker, Mere Down, Mere, Wilts ; 
John Thomas Barber, F.R.A.S., The Old Hall, Spondon, Derby ; 
William Hatchett Jackson, M.A., Pen Wartha, Weston-super-Mare. 
Capt. Joseph Simpson, Norwich Road, Forest Gate, E. ; 
Robert Fowler Sturge, 101 Pembroke Road, Clifton, Bristol ; and 
Admiral Sir Bartholomew James Sulivan, K.C.B., Tregew, Bournemouth, 
were balloted for and duly elected Fellows of the Society. 

The Paper read was : — 

"Historical Sketch op Ankmometry and Anemometers." By J. K. 
Laughton, M.A., F.R.G.S , President, (p. 161.) 

After the reading of this Paper the Fellows adjourned into the Library of 
the Institution of Civil Engineers, where the following instruments had been 
arranged for exhibition : — 

THIRD ANNUAL EXHIBITION OF INSTRUMENTS. 

Anemometers. 

1. Oder's Self-recording Pressure Anemometer. 

Exhibited by A. F. OsLER, F.R.S. 

2. Gator's Self-recordinr Pressure Anemometer. 

Exhibited bu E. E. Dymond, F.M.S. 

3. Whewell's AnemometOT. Exhibited by Elliott Bkos. 

4. Wheweirs Anemometer. This instrument was used at the Royal Ob- 

servatory, Grreenwich, from 1843 to 1862. 

Exhibited by W. H. CHRISTIE, F.R.S., Astronomer Royal. 

5. Robinson's cup and dial Ajiemometer. 

Exhibited by The Meteorological Council. 

6. „ (two dials). Exhibited by L. P. Casella, F.M.S. 

7. Fletcher's Anemometer. Exhibited by Chadburn and Son. 

8. Robinson's cup Anemometer with direction fans and Electrical Registering 

Apparatus designed by S. M. Yeates. Exhibited by Yeates and Son. 

9. Lind's Anemometer. An old form of this instrument in which the force 

of the wind is measured by water. 

Exhibited by The Meteorological Council. 

10. Sir Snow Harris' Wind Gaug^. An improved form of 

Lind*s Anemometer. Do. 

11. Modification of Lind's Anemometer, one limb of the tube being inclined 

at a small angle to the horizon. Exhibited by The Kew Committee. 

12. Pressure Anemometer, by Sir F. Ronalds, in which the 

force of the wind is determined by means of a simple 
balance. This instrument was erected at the Kew Obser- 
vatory in 1844. Do. 

13. Orig^al Model of BecUey's Self-registering Anemo- 

meter, exhibited at the Meeting of the British Associa- 
tion in 1856. Do. 

14. Recording Apparatus for a Beckley Anemometer, de- 

signed by Mr. De La Rue with a view of affording wind's 
velocity curve directly applicable to the Galton Pantagraph 
and Thomson Harmonic Analyser. Do. 
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15. Casella's Improved Self-recording Beckley Anemometer. 

Exhibited by L. P. Casella, F.M.S. 

16. Caps and Shaft of Robinson's Anemometer fixed on the dome of the 

Kew Observatory in 1866; dismounted in 1867. Since then it has 
been fitted with a simple counting apparatus (not exhibited) and em- 
ployed as a standard for comparisons. In 1872 it was used in the 
experiments at the Crystal Palace by Messrs. Jeffery and Whipple for 
the purpose of determining the correct value of Robinson^s factor. 

Exhibited by The Kew Committee. 

17. Registering Apparatus for the above Anemometer. The 

wind's velocity only was recorded, the instrument, being 
fitted inside a movable dome, was not adapted for registra- 
tion of direction. Do. 

18. Hewlett's Self-recording Anemometer. Exhibited by Elliott Bros. 

19. Ozley's Anemometer. Exhibited by The Meteorological Council. 

20. Wild's Anemometer. Do. 

21. Hall's Electro-Magnetic Anemometer. Exhibited by J. J. Hall, F.M.S. 

22. Registering Wind Gauge for recording gusts of wind in pounds pres- 

8m*e per square foot. Exhibited by J. Someryille. 

23. Experimented Anemograph. Exhibited by Hele S. H. Shaw. 

24. Wind Indicator constructed by Beckley for use at Telegraph Reporting 

Stations. The first instrument in which chain connection was used in 
lieu of shafting. Exhibited by The Kew Committee. 

25. Galton's Torsion Spring Anemometer, (rough model) Do. 

26. Hagemann's Anemometer (pattern No. l.) 

Exhibited by The Meteorological Council. 

27. „ „ (pattern No. 2.) 

Exhibited by The Cowl Committee 
OP Sanitary Institute. 

28. „ „ (pattern No. 2) in pieces, showing 

working parts. Do. 

29. 6 in. Air Meter, special construction. Do. 

30. 3 in. Air Meter, Lowne's pattern. Do. 

31. Quadrant for measuring light draughts by inclination of 

candle flame Do. 

32. Hicks's Air Meter on Robinson's principle 

Exhibited 6^ The Kew Committee. 

33. Casella's Air Meter, for Mines, Hospitals and Public Buildings. 

Exhibited by L. P. Casella, P.M.S. 

34. Lownde's Anemometer. Exhibited by Elliott Bros. 
35. 12 in. Biram's Patent Anemometer reading to 10 million feet. 

Exhibited by John Davis and Son. 

36. 6 in. Biram's Anemometer, reading to 1,000 feet with dis- 

connecting motion. Do. 

37. 4 in. Biram's Anemometer, reading to 1 million feet, with 

disconnecting motion. Do. 

38. 4 in. Biram's Anemometer, reading to 100 feet. Do. 

39. 2 in. „ „ „ „ Do. 

40. Biram^S Anemometer, reading to 10 million feet, with dis- 

connector and stick holder. Do. 

41. Biram's Anemometer, reading to 1,000 feet, with discon- 

nector and stick holder. Do. 

42. Model of a self-setting type machine, for reading tlie hourly horizontal 

motion of the air. Exhibited by C. J. Woodward. 

43. Model of Apparatus to be attached to Bobinson's Cap Anemometer 

to enable it to indicate the force of gusts. 

Exhibited by R. H. Curtis, F.M.S. 

44. Specimen of Boxes loaded with different weights to test overthrow 

force of wind. Exhibited by G. Dines, F.M.S. 
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45. Flo88-Silk Current Indicator, as used by Mr. J. F. Campbell for the 

Committee on Warming and Ventilation, 1856-7. 

Exhibited by G. J. Symons, F.R.S. 

New Meteoroloqical Apparatus, &c. 

46. Self-Becordinff Bain Gang^ (Casella's) with extra open scale. 

Exhibited by E. Mawley, F.M.S. 

47. New Form of Snow Gauge. Do. 

48. Electrical Self Registering Bain Gauge, designed by S. M. Yeates. 

Exhibited by Yeates and Son. 

49. Whipple-Casella Universal Sunshine Becorder. 

Exhibited by L. P. Casella, F.M.S. 

50. Self-Begistering Differential Solar Thermometer^ for recording tlie 

maximum Solar Intensity during a day or any other period. 

Exhibited by Dr. E. Frankland, F.R.3. 
61. Earth Thermometer for small depths. Exhibited by E. E. Dymond, F.M.S. 

52. Norwegian Glass float. Used by the Fishermen of the Loffoden district 

for floating Nets. Found near Nain, in Labrador. 

Exhibited by The Meteorological Council. 

53. Kettle for producing Steam in the Sick Boom, for increasing the 

atmospheric humidity. Exhibited by Dr. W. Marcet, F.R.S. 

Photographs, Drawings, &c. 

54. Portrait of the Bev. T. Bomney Bobinson, D.B., the inventor of the 

cup anemometer, died February 28, 1882, aged 89. 

Exhibited by G. M. Whipple, B.Sc, F.M.S. 

55. Drawing of D*Ons en Bray's Self-Bej^stering Anemometers invented 

in the year 1734. (Photo-Lithograph from Engraving in the •* M6moires " 
of the Paris Academy of Sciences.) Exhibited by R. B. Prosser. 

56. Engraving of an old Anemometer. a.d. 1667 ? 

Exhibited by Gr J. Symons, F.R.S. 

57. Facsimile of two experimental traces from Osier's Ane- 

mometer at Birmingham, the paper being made to travel 
under the recording pencils at the extremely high rates of 
10 feet and 90 feet per hour. Do. 

58. Facsimile of trace of Osier's Anemometer at Birmingham, 

November 10, 1836. Do. 

59. Photographs of Anemometers or parts thereof, constructed 

by Mr. L. J. Crossley, F.M.S. A. First sort of contact 
maker ; B. second sort of ditto ; C. Kew pattern cups on 
short spindle for electrical anemometer ; I). E. First and 
second self-registering apparatus. Do. 

60. Photograph of the Anemometer of Lisbon Observatory, 

Cups and small pressure -plate Do. 

61. Photographs of side and back view of tipping funnelled 

rain gauge, showing vane F to keep the funnel A oppo- 
site to the wind's direction in Azimuth, and fans B with 
counterpoises C C and D and regulator E to keep it opposite 
to correct altitude. Do. 

62. Photograph from the International Exhibition, Paris, 

showing wind vane and small Anemometer as used at the 
United States Signal Service Stations. Do. 

63. Tracings of Cator's Pressure Anemometer. 

Exhibited by The Meteorological Society. 

64. Integrating Anemometer. Exhibited by S. H. Hele Shaw, F.M.S. 

65. Anemograph employed at the Stations of the Italian Meteorological 

Association. Exhibited by Padre F. Denza. 

66. Anemometer employed at the Stations of the Italian 

Meteorological Association. Do. 
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67. Apparatus used for experiments of distribution of wind pressure 

upon flat surfaces exposed perpendicularly to the wind. 

ExhihUed by R. H. Curtis, F.M.S. 

68. Hall's " Duplex " Electric Anemograph. Exhibited by J. J. Hall, F.M.S. 

69. Hall's Double Action Electro-Magnetic Anemograph. Do. 

70. Two photographs in the grounds of Bruce Castle^ Tottenham^ after 

the Storm of April 27th, 1868. Exhibited by G. J. Symons, F.R.S. 

71. Three photographs in Bichland Woods, BodenhajUy Here- 

ford, after the Storm of July 7th, 1872. Do. 

72. Map of Newbottle Whirlwind, November 80th, 1872, 

showing where the camera was placed for each of six 
views of the damage and prints of the photographs. Do. 

73. Ground Plan and three photographs of Maltings at 

Baldock, Herts, wrecked June 12th, 1875. Do. 

74. Eight photographs of otjjects damaged by the Cowes 

whirlwind of September 28th, 1876. Do. 

75. Map of Path of Walmer Whirlwind, October 24th, 1878. 

Plan of samie storm on scale of 25 in. to the mile, showing 
where the camera was placed for each of the 14 views 
of the damage, and prints of the photographs. Do, 

76. Bough plan of damage by whirlwind at Bramham Park, 

Tadcaster, Yorkshire, July 3lst, 1881, and photograph 

of damage. Do. 

77. Six photographs of the Climatological Station on Beacon Stoop,. 

Weaver Hills, Staflfordshire, 1,216 feet above sea level. 

Exhibited by C. L. Wbagge, F.M.S, 

78. Two photographs, showing the Meteorological Station 

at Farley, Staffordshire. Do. 

79. Two photographs showing the Climatological Station, 

at Oakamoor, Chumet Valley, Staffbrdshire. Do. 

80. Photographs of external and recording portions of Prof. Stokes's 

Bridled Anemometers and traces produced by the same. 

Exhibited by The Meteorological Council* 

81. Five photographs of Anemometers in position. 

Exhibited by L. J. Crossley, F.M.S. 

82. Photograph of Electrical Becording Anemometer. Do. 

83. Home's Direct-acting Anemograph with Bobinson's cups. 

Exhibited by G. H. HORNE, 



April 19th, 1882. 

Ordinary Meeting. 

John Knox Laughton, M.A., F.R.G.S., F.R.A.S., President, in the Chair, 

Charles Perceval Bolton, Brook Lodge, Waterf ord ; 
John Dale, 23 Park Green, Macclesfield ; 
Capt. Gerrard Gaye, Clairville, The Park, Highgate, N. ; 
Thomas Thomas Marks, Assoc.M.Inst.C.E., Stratford Villa, Llandudno ; 
George Neame, Surrey House, Littlehanapton ; 

Abraham Follett Osler, F.R.S., South Bank, Edgbaston, Birmingham ; and 
Miss Elizabeth Isis Pogson, Meteorological Office, Madras, 
were balloted for and duly elected Fellows of the Society. 

NEW SERIES. — ^VOL. VHI. Q 
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The following Papers were read : — 

"On Difference of Temperature with Elevation." By George 
Dines, F.M.S. (p. 189.) 

"Barometric Gradients in connection with Wind Velocity and 
Direction at the Kew Observatory." By G. M. Whipple, B.Sc, F.R.A.S., 
F.M.S., and T. W. Baker, F.M.S. (p. 198.) 



RECENT PUBLICATIONS. 

Annuaire de la SocEfexi! MAxiioROLOGiQUB DB Franoe. 29me Ann^e, 1881. 
dme Trimestre. 4to. 1882. 

Contains: — R68am6 des observations centralis^es par le Service hydromd- 
triques du bassin de la Seine, pendant Fannie 1880, par M. de PrSaudeau (50 pp.). 
— our la temperature extraordinaire de juillet 1881, par M. E. Renou (2 pp.). — 
Sur la n6cessit6 d'un cable sousmarin entre la Reunion et Maurice (2 pp.). — 
Sur un nouveau syst^me de notation et de cartes m6t6orologique8, par M. C. 
Bitter (5 pp.). 

British Rainfall 1881. On the Distribution of Rain over the British 
Isles, during the year 1881, as observed at more than 2,000 stations 
in Great Britain and Ireland, with articles upon various branches of 
Rainfall Work. Compiled by G. J. Symons, F.R.S. 256 pp. 8vo. 
1882. 
In addition to the notes on the Meteorology of 1881, general tables of total 

Rainfall, and other information, there are papers on the following: — On the 



fluctuation of the fall of Rain in England, 1830 to 1881 (17 pp.) ; the Snow- 
storms of January 17th to 21st, 1881 (6 pp.) ; On the rainfidl observations made 
upon York Minster by Professor John Phillips, F.R.S. ; by G. J. Symons, F.R.S. 



(5 pp.). 

Minutes of Proceedings of the Institution of Civil Engineers. Vol. 
LXrX. Session 1881-82. Part m. 8vo. 1882. 
Contains : — The design of structures to resist wind-pressure, by C. B. Bender 
^40 pp.). — The resistance of viaducts to sudden gusts of wind, by J. Gaudard 
(18 pp.) — with an abstract of the Discussion upon the papers. 

Proceedings of the Bristol Naturalists' Sogiett. 8vo. 1882. 

This contains a paper ** On the decrease of Rain with elevation," by George F. 
Burder, M.D., F.M.S. (17 pp.). After tracing the history of this question, the 
author says that it is impossible to doubt that the main cause of the observed 
decrease of rain with elevation is to be found in the force of the wind. 

Proceedings of the Rotal Irish Aoademy. Science. Vol. HI. Ser. II. 
No. 7. December 1881. 8vo. 
Contains a paper by Mr. Philip Burton on Halos and Anthelia (4 pp.). 

Proceedings of the Royal Society. Vol. XXXUT.-XXXIV. Nos. 219 
and 220. 1882. 8vo. 

Contains : — Preliminary Report to the Solar Physics Committee on a com- 
parison for two years between the diurnal ranges of Magnetic Declination as 
recorded at the Kew Observatory, and the diurnal ranges of Atmospheric Tem- 
perature as recorded at the Observatories of Stonyhurst, Kew and Falmouth, by 
Balfour Stewart, LL.D., F.R.S. (11 pp.). — On the constituent of the Atmosphere 
that absorbs radiant heat, II., by S. A. Hill (2 pp.). — On Actinometrical Observa- 
tions made in India at Mussooree in autumn of 1880, and summer and autumn of 
1881, by J. B. N. Hennessey, F.R.S. (9 pp.). 
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Results of Meteobologioal Obsebyations made at the Radgliffe Obseb- 

VATOBY IN THE Yeab 1880, Under the direction of Edwabd James 

Stone, M.A., F.R.S., Radcliflfe Observer. Vol. XXXVIII. 8vo. 1882. 

In addition to the usual information and tables, this volume contains the 

liourly readings of the barograph, thermograph and hygrograph from March 1st 

to December 31st ; also tables giving the monthly means of the barometer and 

temperature (dry and wet bulb) for the 26 years, 1855 to 1880; the mean 

monthly amounts of rain for the 30 years, 1851 to 1880 ; and the mean monthly 

amounts of ozone for the 14 years, 1867 to 1880. 

Sitzungsbebichte deb kaiseblichen Akademie deb Wissensghaften. 
Band LXXXV.— n. Abth. Marz-Heft. 1882. 8vo. 
Contains : — Ueber den Fohn in Bludenz, von Dr. J. Hann (25 pp.). 

.Sitzungsbebichte deb kOniglich BOhmischjin Gesellschaft deb Wissen- 
sghaften. April 1882. 8vo. 
Contains : — Ueber den taglichen Gang des Luftdruckes und der Luft-tempera- 
tur in Prag, von Dr. Franz Augustin (15 pp.). 

;Symons*s Monthly Meteobologioal Magazine. May to July, 1882. Nos. 
196-198. 8vo. 

Contains :— Daily Atlantic Weather Maps (5 pp.). — The Anemometer Exhi- 
Ibition (4 pp.). — Gale of April 29th and sea-spray in London (6 pp.). — Sunspots, 
magnetic storms and aurora australis (3 pp.). — Resumption of the Ben Nevis 
meteorological observations, 1882, by Clement L. Wragge (4 pp.). 
The Joubnal of the Eotal Agbicultubal Society of England. Second 
Series. Vol. XVm. Parti. 1882. 8vo. 

Contains : — On the amount and composition of the rain and drainage -waters 
collected at Rothamsted. Part III. By J. B. Lawes, LL.D., F.R.S., J. H. 
Gilbert, Ph.D., F.R.S., and R. Warington, F.C.S. (71 pp.). 

The Scientific Roll, and Magazine of Systematized Notes. Conducted by 
Alexandeb Ramsay, F.G.S. Climate. Vol. I. No. 7. Svo. 1882. 
This No. is devoted to the subject of Aqueous Vapour, and contains Biblio- 
graphy from 1682 to 1874 (12 pp.), and Notes on some of the older works 
(17 pp.). 

ZeITSCHBIFT deb 5STEBBEICHISCHEN GeSELLSCHAFT FUB MeTEOBOLOGIE. 

Redigirt von Dr. J. Hann. XVEI. Band. May-July, 1882. 8vo. 
Contains: — William FerrePs Untersuchungen liber atmospharische Wirbel, 
^on Dr. A. Sprung (22 pp.). — ^Die Schwankungen des Sauerstoflfgehalts in der 
Atmosphare, von Prof C. A. Volger (6 pp.). — Ueber einige Methoden zur 
Bestimmung der Hohe der Wolken, von O. Jesse (6 pp.). — Die Hohe des Nord- 
Jichtes, von H. J. Greneman (10 pp.). — Ueber Anemometer fiir meteorologische 
Stationen, von H. Wild (5 pp.). — Ueber den Einfluss der Alpen auf die 
Vorgange in einem dariiber ninziehenden Luftdruckmaximum, von F. Lingg 
(18 pp.). — Erlauterungen zur Karte der Haufigkeit und der mittleren Zugstras- 
sen barometrischer Minima zwischen Felsengebirge und Ural, von Dr. W. Koppen 
«(11 pp. and plate). — Die Luftstromungen iiber Berlin, dargestellt nach den Ergeb- 
nissen dreijahriger in fortlaufender Reihe fortgesetzter Wolken- und Windmes- 
ssungen, von Dr. F. Vettin (9 pp.). 
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On thb Diubnal Yabiation of Wind and Weatheb in thbib Relation 

TO IsoBABio Lines. — ^By the Hon. Ralph Aberobomby, F.M.S. 

[Bead May 17th, 1882.] 

In a paper read before the Society on November 21st, 1877, entitled 
** On the General Character and Principal Sources of Variation in the 
Weather at any part of a Cyclone or Anti-cyclone,*'* after pointing out that 
a series of consecutive observations on the physical appearance of any given 
weather at a single place might be considered as a continuous record in sec- 
tion of that weather, while synoptic charts at definite intervals of time 
would show the same changes in plan, I proceeded to indicate how 
observations on the former would afifect the latter if they could be taken at 
shorter intervals than 24 hours. 

The nature of the argument used was as follows : — Since in a large 
number of cyclones it is found that whenever the barometer turns to rise 
there is a squall, this, being independent of the time of day, must be referred 
to that part of the cyclone for its origin ; and since this phenomenon occurs 
at all places over which the cyclone trough passes, however distant from its 
centre, if a synoptic chart could be made with a large number of stations 
close together, a line of sqaalls would be seen under the trough of the 
cyclone marking all the points at which the barometer turned to rise simul- 
taneously. If on the contrary in many cyclones the wind is stronger and the 
weather more wet and cloudy in the middle of the day than during the night, 
it may be concluded that the source of this variation must be diurnal, or due 
to the time of day, and not to the position of the cyclone centra. Also since 
a cyclone has always a characteristic patch of rain near the centre, sur- 
rounded by a ring of cloud, it follows that in a synoptic chart for the middle 
of the day, the wind should be found stronger, and the rain and clouds 
extending further from the centre, than in a chart constructed for an epoch 
during the night or early morning. 

• Quarterly Journal^ Vol. IV. p. 1. 
NEW 8BBIE8. — VOL. Vni. B 
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When the former Paper was written, no materials were available except 
the Daily Weather Charts drawn at 8 a.m. Since then, through the courtesy 
of the Meteorological OflBce, I have been placed in possession of a con- 
siderable number of the United States Tri-Daily Charts, and the object of 
this Paper is by means of them to illustrate the above principles as far as 
regards the diurnal variation oi the force and direction of the wind, and the 
diurnal increase of rain and cloud. I am also indebted to the same office 
for the materials used in the construction of the wind curves given in this 
Paper. 

As regards the diurnal variation of the force of the winds, figs. 1, 2, 3, are 
reductions of the United States daily charts for January 20th, 1873, at 
11 p.m., together with the 4.86 p.m. and 11 p.m. charts for the. 21st. 

These charts may be taken as representing a freely moving cyclone, the 
intensity of which, as measured by the gradients, is constant ; but looking 
at the wind arrows it will be seen that while in the two 11 p.m. charts there 
is only one station in the first where the wind exceeds 20 miles an hour, and 
none in the second, the 4.35 p.m. chart not only has three stations with that 
velocity, with one over 80 miles, but contains a far larger number of arrows 
indicating more than 10 miles an hour. 

The original records show that the total miles of wind at all the 75 
reporting stations in the first chart is 449 miles, with 8 calms ; in the 
second, 681 miles with only 5 calm stations ; while in the third chart, the 
wind has fallen to 420 miles, and the calms have increased to 12, though the 
gradients remain pretty constant. A similar increase of velocity can be 
shown to happen in anti- cyclones. 

Next, as regards the diurnal variation in the wind's direction, though not very 
obvious owing to the smallness of scale, still on the whole the arrows in the 
4.85 p.m. chart will be found rather less incurved than in either of those at 11 
p.m. relative to the cyclone centre, so that at every station the wind, from 
whatever direction it blows, will appear to veer a little with the sun during 
the day, and back again towards night, unless overridden by the greater 
changes due to the cyclone's motion. Similarly, if the charts had been con- 
structed at the same hours for an anti-cyclone, the wind would have been 
found a little less outcurved, and at every station the wind would have veered 
a little during the day and then backed again towards night. 

Considering, then, both the variation of velocity and direction, these charts 
show that there is greater velocity for the same gradients and less incurvature 
at 4.35 p.m. than at 11 p.m., and that if at any particular station the wind 
fall or change otherwise than diumally, this is due to the motion of the 
cyclone overriding that variation. If, then, to give the utmost generality, the 
changes of wind due to the changes in the distribution of pressure, whether 
cyclonic, anti-cyclonic, or otherwise, be called general changes, the foregoing 
results may be summed up in the statement that the resultant wind during 
any day is the sum of the general and diurnal variations. 

I have, unfortunately, been unable to procure any anemographic records 
from the United States for these days, nor have I been able to make satis- 
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factory tri^daily charts for Great Britain, where such records are available ; 
still, by oombining the facts just shown with the following illustrations, 
their meaning will be safficiently clear. 

In figs. 4 and 5 are given synoptic charts at 8 a.m. for August 7th and 
8th, 1874, which may be considered typical of eight-tenths of British 
weather, that is to say, a cyclone of moderate intensity passing to the north 
of these Islands; while in fig. 6 are given the Eew anemograms for those 
two days as well as the preceding one. In the velocity trace for August 6th 



Fig. 4. 



Fig. 6. 
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Anemographio Curves for Kew, August 6th-8th, 1874. 
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the diurnal yariatlon is pretty normal, and the general velocity about that 
due to the ordinary gradients ; while on the 7th, though the whole amount of 
wind is considerably greater, owing to the influence of the steeper cyclone 
gradients, still the diurnal changes are easily read. 

On the 8th the changes may at first seem irregular ; but when it is known 
from other sources that the first sharp change, marked 9, is due to a squall 
during the passage of the cyclone's trough, and that the second abrupt 
change, marked q, is due to a local squall in the rear of the cyclone, then the 
diurnal maximum about noon is obvious. 

Similarly with regard to the direction trace. On August 6th the general 
direction of the wind is about the most usual at Eew, and the diurnal 
veering of about one point of the compass is easily seen. On the next day 
the general direction of the wind has backed considerably owing to the 
influence of the cyclone seen in the first chart; but in spite of that, about 
noon, a tendency of the gusts to work a little more round to the west is 
observable, while on the third day, after the wind has suddenly veered about 
8 a.m., owing to the passage of the cyclone's trough, the diurnal variation 
superimposed on the general direction is, in spite of many irregularities, 
sufficiently obvious. 

Take the average of a number of observations of the velocity of the wind 
for every hour of the day, the changes due to alterations of cyclonic gra- 
dients will be eliminated, and only the mean velocity, with a diurnal 
variation superimposed, will be left. 

Performing this operation in Great Britain, not only will a principal 
maximum be found about 2 p.m., and two nearly equal minima during the 
night with a small maximum between them, common to almost the whole 
world, but also- a series of smaller or minor local variations, which have been 
thus . gumn^ed up by Mr. Ley, in the Quarterly Journal^ Vol. III. p. 284, 
for Stonyhurst, from the tabulations of the Meteorological Office : — 

** The general character of the mean diurnal variations of velocity, as these 
occur at the stations in the British Isles, may be fairly inferred from mean 
horary , velocity curves, and may be thus described : — ^At the inland 
stations, in summer, a slight increment of velocity occurs about midnight. 
This is succeeded by the morning minimum, which takes place in most of 
the months examined a little after sunrise. The mean velocity then rises 
until 1 p.m., when the diurnal maximum is sometimes attained. A slight 
subsidence then commonly occurs, but the mean velocity rises again at 8 or 
4 p.m., and this second increment frequently forms the diurnal maximum. 
A great fall then takes place, which is more rapid than the rise in the 
morning ; and the evening minimum, which is in most months the diurnal 
minimum, is attained about 10 p.m. The mean velocity at 1 p.m. is, in 
fine and hot weather, more than double the 10 p.m. velocity in miles per 
hour, and exceeds the diurnal mean by about one-third. In winter the 
inflexions are very greatly modified. The midnight rise is not in all 
months traceable, and the subsequent diminution is not very great. The 
morning maximum occurs about sunrise. The diurnal maximum takes place 
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about 1 p.m., is less than double the minimum in miles per hour, and 
exceeds the mean of the day by about one-fifth only.** 

In fig. 7 is given the head of the diurnal velocity curve at Sandwick 
Manse, Orkney, as deduced by Robin8on*s method, by Mr. J. S. Harding, 
Junr.,* in which the velocity is measured from the top of the diagram, so as 
to compare with the Kew anemograms just given ; the figures on the left- 
hand side, marked R, being the values of the resultant wind from which the 
diagram is constructed; while on the other side, marked A, the mean 
arithmetical value of the wind*s velocity is also marked. This shows the prin- 
cipal maximum at 1 p.m. ; but the two nearly equal minima occur abont 7 a.m. 
and 7 p.m., probably owing to the high latitude. 

Pio. 7. 



ifiunua veiooity of Um wma at KtauawioK, UrJuiey* 

This means that if there were a stationary and unchanging eydcme, the 
wind velocity at every part would be that due to the isobarie gradient, 
modified at every hour by the variations shown in the curve ; and as this 

curve applies to all weathers, the same argoment 
would hold good for anticyclones, or any other 
distribution of pressure. 

Similarly, if the average direction were ascer- 
tained from numerous observations for every hour, 
the result would be the mean direction of the 
wind geometrically, with a diurnal variation com- 
mon to all winds superimposed. In fig. 8 is given 
the curve of diurnal wind variation in Orkney, 
by Robinson*s method, from the paper above 
quoted. From this it will be seen that after 1 a.m. 
the wind veers tiU 7 a.m., then backs a little till 
10 a.m., when it veers to its maximum at 8 p.m., 
after which it backs to its minimiiTn about mid- 
'^'^ta^:So^t^^ "^^^i ""d the same argument aa before wonld 

hold good, that for any unchanging distribution 

• Quarterly Weather Report of the Meteorological Office, 1871. 
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of pressure the direction would be that due to the shape of the isobars, 
modified at each hour by the diurnal variation. 

It also follows, from the general laws of wind circulation, that in a cyclone 
the wind will be more incurved, and in an anti-cyclone more outcurved, by 
night than by day. 

Popular weather lore has several allusions to diurnal variations of wind. 
The Greek myth that the four winds are the children of Astraios and Eos, 
that is, of the starry heaven and of the dawn, — ^as also the Scotch saying 
that "the west wind is a gentleman, and goes to bed,** — ^both refer, in the 
imagery or phraseology of their respective civilisations, to the rise and fall 
of wind with the day. 

A well-known prognostic says: — " It is a sign of continued fine weather 
when the wind changes during the day, so as to follow the sun.** This 
means that when the wind veers during the day, in the manner which has 
just been described, it is either the sign of an anti-cyclone which is always 
accompanied with settled fine weather, or else of a cyclone of such 
moderate intensity that no rain need be expected. But this prognostic, also, 
often fidls, because, even during cyclones of considerable intensity, and 
accompanied by rain, a certain amount of veering with the sun is often 
observed. Considering all the diagrams given in this paper, it wHI be seen that 
synoptic charts at every hour not only give in plan the general changes of 
pressure and wind with great clearness, but also all the diurnal changes, 
though these latter appear in such a manner that minor fluctuations 
might easily be overlooked. Also that the continuous curves of anemo- 
graphic instruments indicate in section both the general and superimposed 
diurnal variations with great ease and accuracy, but that the two can only be 
separated approximately for any particular day; and finally, that a curve of 
average wind gives the diurnal variation of velocity and direction with the 
greatest clearness and accuracy, but that all the meaning and effect of 
general changes is lost. 

Thus, not only can the meaning of each class of observations be seen, 
but the observations connecting wind with the time of day which have been 
made from the earliest ages, and which were systematised by meteorologists 
of the school of Kamtz, can be collated with the more recent discoveries of 
the relation of wind to the shape and position of isobaric lines. 

Turning now to the diurnal variation of weather, in figs. 9, 10, 11 (p. 220), 
is given in a diagramatic form the position of cloud and rain in a typical 
cyclone of pretty constant shape and gradients in the United States on January 
20th, 1878, at 11 p.m., and on the 2l8t at 4.85 p.m. and 11 p.m., being the 
same cyclone whose winds have already been discussed. 

From these it will be readily seen that the area of rain and cloud round 
the centre in the first 11 p.m. chart is considerably increased, relatively to 
the centre, in the 4.85 p.m. chart, and again diminished in size in the second 
11 p.m. chart. This indicates that it rains in more places during the day 
than during the night, and therefore, in a general way, that in countries 
where the rainfall is principally associated with cyclones rain will be more 
frequent by day than by night. 
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Where hourly observations are taken, it is very easy to constmct a curve 
of the comparative freqaency of rain, independent of the amount, at each 
hour of the day. Fig. 12 represents such a curve for Greenwich, drawn 
from the results given by Mr. J. Glaisher in his paper on ** The Frequency of 
Rain.*** By this it is very evident that, broadly, most rainfalls between the 
hours of noon and 5 p.m., with several minor fluctuations, and the same 
argument holds as for wind, so that in a stationary and unchanging cyclone 
the rain area would expand and contract at the different hours in a manner 

Tin, 12. 



Diomal Frequency of Bain at Greenwich. 

proportional to the mean frequency of rain. The minor fluctuations appear 
to vary a good deal in different months, but the well-marked diminution of 
rain between 10 and 11 a.m. is common to all. 

This means that in the course of any cyclone there will often be a 
temporary clearing between 10 and 11 a.m., a phenomenon which must be 
familiar to any close observer of cyclone weather. It also affords an expla- 
nation of the following curious prognostic, which is widely believed in the 
North: — ** There are what are called good and bad hours of clearing. If 
the weather begins to improve about noon or 8 p.m. it may be expected to 
continue better; but if it clears at 11 a.m. or 2 p.m. the improvement Ib only 
temporary.*' This implies that if the weather improve about noon, in 
spite of natural diurnal increase, the cyclone is probably passing off; and 
if at 8 p.m. the gain will continue, either from diurnal diminution of a not 
very intense cyclone, or from the passage of the cyclone. On the other hand, 
the significance of the 11 a.m. clearing has been seen, but I cannot explain 
why a clearing about 2 p.m. should not hold. 

It must specially be observed that though the principal rainfall in Ghreat 
Britain is cyclonic, there are many countries in which the bulk of ndn&ll 
occurs during thunderstorms, either in anticyclones, or still oflener in the 
furrow of low pressure which lies between two adjacent anticyclones. I cannot 
say what the diurnal variation of rain is in these types of pressure, but the 

* J^oceedings Meteorologidd Society, Vol. IV. p. 33. 
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same argament holds good as in cyclones — ^that the diurnal increase of nun 
shown on synoptic charts, for any shape of isobarics, is reflected in the curre 
of mean diurnal frequency of rain. 

It is very evident from all the examples which have now been adduced, 
that diurnal wind and weather are both totally independent of the 
general changes on which they are superimposed, and I have elsewhere 
shown, in my paper on '* Harmonic Analysis,*'^ not only that the diurnal 
barometric changes are similarly superimposed, but also how they may 
sometimes be approximately measured ;t and the same may also be shown 
with regard to temperature. 

In anticyclones in this country, and normally in the tropics, the general 
changes are so small that the diurnal changes really constitute the observed 
weather ; while in cyclones in this country and the polar regions, as a whole, 
the general changes are so great that the diurnal changes are almost or 
entirely masked. Hence the fundamental principle, that the diurnal and 
general changes are independent, and that the observed weather represents 
their sum, holds all over the world. This is of great importance for two 
reasons. In the first place, it explains many meteorological questions, and 
helps to classify a large number of weather phenomena ; while in the second 
place, since it is evident that in dealing with a large mass of observations, 
the diurnal variations may safely be eliminated, the road is greatly cleared 
and simplified for further research into the general changes on which all 
weather forecasting depends. 

So far I have confined himself exclusively to observed facts ; but I now 
wish to point out a simple hypothesis, by which diurnal veering of the wind and 
the increase of rain follow naturally from the diurnal increase of wind velocity. 

Assuming the ordinary trade-wind explanation of the wind's rotation, it 
is manifest that in a cyclone a south wind at 4 a.m., moving at a rate of 
10 miles an hour, would have a smaller component to give out than the 
same wind at 1 p.m. with a velocity of say 20 miles an hour, and a vane ex- 
posed to its influence would therefore veer a little towards the west during 
the day. Also, since a cyclone wind is always a little incurved, if the shape of 
the isobars remained unchanged, the wind would be more incurved by night 
than by day. Similarly for a south wind in an anti- cyclone, as it is always 
a little outcurved, the outcurvature would be greater by night than by day ; 
and the same argument would hold for every other direction of the wind. 

Then as to the increase of rain. Since the wind is stronger by day, a 
larger volume of air will be poured into the cyclone than at night, in spite of 
the diminished incurvature. The ascensional current required to counteract 
this inflow wiU therefore be greater, and the area of rain and cloud increased. 
Conversely in anti- cyclones the descending current in the centre is stronger 
by day, and the sky therefore clearer, as is always observed. 

Since cyclones and anti-cyclones may both be considered as complex 

• Quarterly Journal, Vol. IV. p. lil. 
t Ibid, Vol. IV. p. 198. 
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▼ortex rings, and as they often remain unchanged for many days, the general 
view here suggested is that as the sun rises on any existing weather-systems, 
it neither makes nor changes them, but merely increases the velocity of the 
circulation within them, and that the veering of the wind and increase of 
rain follow as a necessary consequence. 

The results of this paper may be summarised as follows : — 
By constructing synoptic charts at different hours of the same day, and by 
comparing the wind and weather records at the different hours, and exa- 
mining their relation to mean curves of diurnal variation, it is shown : — 

1. That the mean diurnal increase of the wind's velocity is explained by 
the fact that for the same gradient there is more wind by day than by night. 

2. That the mean diurnal veering of the wind is explained by the fact that 
in cyclones the wind is a little more incurved and in anti-cyclones a little 
more outourved, by night than by day. 

3. That the mean diurnal increase of the frequency of rain during the day 
hours, in countries where the bulk of the rainfall is cyclonic, is explained by 
the fact that in any given cyclone the area of rain is larger by day than by night. 

For every element it is shown that the diurnal changes are superimposed 
on the larger general changes, and that they are independent of each other. 
Great stress is laid on this point, both as explaining and classifying many 
meteorological questions, and as simphfying the problem of weather forecasting. 

A simple hypothesis is suggested, from which it appears that the diurnal 
veering and increase of rain follow as a natural consequence of the diurnal 
increase of velocity. 

DISCUSSION. 
Professor Archibald said he felt bound to make some objections to the 
hypothesis put forward to account for the diurnal change in the direction of the 
wind. He believed the facts brought together by the author were correct, and, 
as far as they went, useful in showing diurnal changes in plan. He was, never- 
theless, surprised that the author should deem it necessary to italicise such an 
obvious platitude as that " the resultant wind during an^ day is the sum of the 
general and diurnal variations," and to find the same principle referred to through- 
out the paper as if it were an original discovery of great importance. The 
author endeavoured to explain the diurnal variation in the direction of the wind as 
an immediate consequence of the diurnal variation in its velocity. As the wind 
increased in velocity, so, according to the author, if it possessed any meridional 
component, it ought, according to the ordinary Trade Wind theory, to be more 
deflected in an east or west direction by the earth's rotation. This conclusion 
was evidently incorrect, as the deflecting force must vary with the velocity of 
the current, and so the ratio of the eastward component to the northward com- 
ponent in the case given by the author remained constant. The direction of the 
resultant would therefore remain unchanged, though its magnitude would be 
increased. He thought the explanation given by the author was not only intrin- 
sically unsound, but regretted to find the ordinary Trade Wind theory appealed 
to, which onl^ accepted the deflection due to terrestrial rotation for motions 
having meridional components, and entirely overlooked the fact, as proved by 
Ferrel and others, that owing to the nearly spherical shape of the earthy the de- 
flection was just the same for motions in all airections. But, even admitting for 
the sake of argument that such a change of direction as the author assumed 
might take place, there was a cardinal objection to the statement that the diurnal 
period in the wind's direction was directly connected with the diurnal period in 
its velocity, since it had been clearly shown by Dr. Eoppen,^ in a paper entitled 

• Zeitschrift fUr Mefeorologie, Band XI F. 1879, Sept Btft. 
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* Ueber die tagliche Periode der Geschwindigkeit und Hichtung des Windes," 
from a discussion of the winds at Vienna and elsewhere, that the maximum 
diurnal velocity for winds from all directions occurred about noon, while from 
Dr. NachtigaPs observations in the Sahara and others in the Trade Wind regions, 
where the diurnal change of velocity was very large, there appeared to be no 
appreciable corresponding change in direction. The diurnal change in the wind's 
direction was, moreover, subject to local influences which did not affect the 
diurnal change in velocity, and which in some cases, such as at Upsala and 
Zi-ka-wei, where the sea lay to the east, completelv inverted the ordinary rotation, 
and caused the wind to blow from the west in the morning and the east in the 
evening. Mr. Abercromby stated that the mean diurnal increase in the wind's 
velocity was explained by the fact that for the same gradient there was more 
wind by day than by night, but Professor Archibald regarded such a conclusion 
as merely amounting to an equivalent substitution of. fact for fact. The latter 
fact, however, namelv, the diurnal variation of the ratio velocity in respect to the 
gradient, was not only confirmed, but satisfactorily explained by Dr. Koppen in 
the article already alluded to, where he showed it arose from the intermixture of 
the air (Luft-austausch). This naturally took place more readily between the 
different layers of the atmosphere during the day, and which caused the horizontal 
velocity of the entire mass of air to be more uniform, the lower layers borrowing 
a higher velocity from intermixture with those above, and, similarly, the higher 
layers a slower motion from those below. This explanation agreed with wind 

observations at different heights, and with the values found by Mr. Ley for -q- in 

winter and summer. They likewise accorded with the diurnal change in the 
humidity at different elevations as shown by Dr Koppen. 

Mr. C. Harding thought that the conclusions arrived at in the paper were 
based upon insufficient data ; as an instance of this he referred to the reasoning 
followed by the author with regard to the decrease in the area ot rain round the 
centre of low barometric pressure, said to be shown between 4.35 p.m. and 11 
p.m. by the Charts of the United States Signal Service ; but by looking at these 
charts it would be seen that the one for 11 p.m., January 21, 1873. showed that 
the area of low pressure was entering the Atlantic, and since the author in a 
previous paper demonstrated that the rain area in a depression was most marked 
m the front, it was evident in this case that nothing could be known as to the 
size of the rain area, since the front of the depression was situated over the 
Atlantic, where, it might be presumed, no observations existed to reason upon. 
The method of discussion followed by Mr. Rundell with the Liverpool winds* 
was unique, for although somewhat similar to that pursued by Mr. Chambers, 
yet there was an important difference, insomuch as Mr. Rundell, in computing the 
diurnal inequality of the wind, subjected the observations to the harmonic 
analysis, and followed up the discussion with each term of BessePs expression, 
treating the polar or semicircular coefficient separate from the quadrantal and 
BO on. The wind components of each term were then laid off, forming an eUipse, 
the variations in which exhibited in the most evident manner the variations of 
the wind. Mr. Harding also remarked that he believed there were exceptions to 
the direction of change as laid down by the author, and referred to Ascension as 
an example of this, the SE Trade there becoming a few degrees more southerly 
in the day than in the night. 

Mr. Rundell considered the data used in the paper rather weak when com- 
pared with the deductions made from them, and even some of these were merely 
local and could not be accepted as generally correct. For instance, the conditions 
at Liverpool were quite opposite to what the author had stated as general con- 
ditions, the east winds there being stronger by night than by day, whereas at 
Plymouth east winds were stronger by day than by night. With regard to the 
diurnal variation in rainfall, Mr. BaxendelJ, he believed, had shown that in the 
neighbourhood of Manchester the early hours of the moraing were the most 
rainy, and that the least rain fell between 8 and 11 a.m. It was rather remark- 
able that the author had not referred either to Mr. Chambers^s discussion of the 
winds at Bombay, or to his (Mr. RundelFs) paper on the winds at Liverpool. 
Both investigations showed that the diurnal variation in the direction of the 
wind was not the same throughout the year, the changes at one part of the year 

* Quarterly Weather Heport of the Meteorological Office, Part lY., 1874. 



Digitized by 



Google 



ABEBCBOMBT — ON THE DIUBNAL VABIATION OF WIND AND WEATHER. 

being with the sun and at another part in the opposite direction. The plane of 
rotation seemed to be nearly vertical, and to be inclined to the south during one 
part of the year and to the north during the remaining portion. A change of 
this kind would perhaps explain the difference between an apparent current 
movement in opposite directions when that direction was measured only on a 
horizontal plane near the earth*s surface. 

Mr. Scott remarked tliat the diurnal range of rainfall determined for Green- 
wich would not suffice for the explanation of periodical phenomena elsewhere. 
In the recent paper on the Rainfall at Cherrapunji it had been stated that the 
fall by night was twice that by day, a result differing from the Greenwich values. 
Dr. Hann and Professor Augustin had recentlv published discussions of the 
rainfall range for various stations in Europe, such as Vienna, Prague, &c. They 
found that the curves usually exhibited 3 maxima and 3 minima, but the course of 
that for Berne was nearly exactly opposite to that of the other stations examined, 
giving a strongly marked minimum about 1 p.m. The subject required much 
more examination. 

Mr. Stmons thought that it might be well to direct the attention of the Fellows 
to a discussion of the wind of Wrottesley, Liverpool and Birmingham by Mr. 
A. F. Osier, printed in the British Association Report for 1865. 

Mr. Eaton remarked that at the more northerly of the first-order stations of the 
Meteorological Office, such as Aberdeen, the hourly records of rainfall were 
greatly interfered with by snow. The relative frequency and ratio of the rainfall 
including snow could not be ascertained by the existing apparatus. 

The President (Mr. Laughton) said that all workers on meteorological 
problems would recognise the value of synoptic charts, which the author had 
already applied to important deductions relating to cyclonic weather. There 
seemea, however, one very great difficulty in the way of using them, as sug- 
gested in the present paper, for comparison of diurnal changes : the charts must 
either be of limited extent, in which case the range of observation was too small, 
or the question of local time entered into the consideration and necessarily 
distorted the results In the charts which the author had referred to, the differ- 
ence of local time between the east and west borders was some 4 or 5 hours : 
the times indicated on them were, he believed, Washington times, and could 
have no diurnal reference to the weather as shown in the more westerly, or indeed 
in the more easterly districts. That wind did change with the daily march of 
the sun was not to be doubted : but the particular manner of the change was 
probably, in many instances at any rate, directed by local causes, which mast be 
more clearly understood before any general rule could be laid down. 

Note, — ^The following remarks have been supplied by Mr. Abercromby (who 
was unfortunately prevented by indisposition from being present at the meeting), 
after perusal of the foregoing notes of the discussion. 

Mr. R. Abercromby in reply upon the discussion pointed out that objection 
had been taken to the suggestion that diumid veering followed fi-om diurnal in- 
crease of velocity by the ordinary Trade- Wind theory, on the grounds that the 
ratio of the eastward to the westward component would remain constant, and 
that, therefore, the direction of the resultant would remain unchanged. In a 
free moving body this would probably be the case, but in practice the author 
believed that a larger portion of the eastward component would be wasted when 
the wind moved slowly than when it moved quickly. Take also that portion of a 
cyclone where the wind was from the south, at the lime of day when the diurnal 
variation was nil ; then alter the velocity diumally, and it seemed certain that 
the balance of the wind's direction would be also altered, and it was difficult to 
see how the change could be independent of the velocity. 

Reference had been aUo made to the influence of local causes in modifying 
diurnal changes, which could only be profitably considered by taking each case 
on its own merits ; and also to land and sea breezes, which were a diurnal varia- 
tion of a totally different class to that discussed in the paper. The author 
originally intended to have added an account of his researches into the relation 
of the old heating theory of land and sea breezes to the modem discoveries of 
the relation of wind to isobars, but afterwards thought it better to reserve it 
for a separate communication. The result might, however, be stated here, that 
in this country, at all events, when the general gradients were slight, the oiffer- 
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ence of diurnal barometric variation over land and sea, probably due to unequal 
heating, sometimes locally inverted the gradient at certain hours of the day. 

Allusion had been made to Dr. Koppen*s theory that the diurnal variation of 
velocity was due to the admixture, more readily by day, of the upper and lower 
layers of the atmosphere, the former being supposed to have normally the higher 
velocity ; but the author could not accept this suggestion, as he had often 
observed much surface variation when the upper currents were not only going 
slower, but even in an opposite direction. In drawing up the paper, besides per- 
sonal observation, the principal data respecting the wind were aerived from the 
Quarterly Weather Reports of the seven British observatories for all the years 
which had been published, which all showed the Fame main features of wind 
variation. For cyclone weather the author had relied almost entirely on his own 
observations, extending over the last 14 years, during which he had always taken 
special care to learn from synoptic charts that the rain and weather were really 
cyclonic and not due to other forms of pressure distribution. 

Mr. C. Harding thought that Fig. 11 failed to show the diurnal decrease of rain 
area owing to want of observations, but this is not the case. It would be seen by 
the dotted line that the rain area was all observed, and that in the cloud area a 
dotted line was drawn only round that portion where the observations were com- 

1>lete, so that no serious error could arise. No doubt it was difficult to allow for 
ocal time in synoptic charts generally, but in the present case the observations 
extended over about two hours of longitude, while the rain area in no case 
extended over one hour, so that for the latter the influence of local time might 
safely be neglected, though it was not improbable that, in the first chart, some of 
the great extension of cloud to the north-west was due to the radiation of a cold 
winter night and not to the cyclone. 

With regard to the fact that at Ascension the wind veered with the day, 
although that island was situated in about lat. 8^ S, at the edge of the persistent 
anticyclone, which gives rise to the S£ Trades, no deduction could be made from 
a single station, but if it should ever be observed that in the southern hemi- 
sphere generally the wind normally veered with the day, the inference would be 
that in cyclones the wind was more incurved and in anticyclones more outcurved 
by day than by night, since the rotations there were opposite to those in the 
northern hemisphere. 

Much notice was taken of Mr. Rundell's elaborate reductions of the winds 
at Liverpool ; but while fully recognising the care, skill and labour with which 
they had been carried out, the author thought the method employed only partly 
showed diurnal variations. First, consider the results. These were that east 
winds (the land winds) were stronger by night than by day, and that while 
in winter, sprine and summer the wind veered with the sun, in autumn it turned 
in the opposite direction. It was impossible to explain this certainly without 
reference to the original records ; but considering that at Stonyhurst, distant 40 
miles NNEfrom Liverpool, Mr. Ley had found no difference in the general character 
of the diurnal velocity of east and west winds, and that no trace of abnormal veering 
in the autumn months was to be found in the records of that station, it could 
only be concluded that there was some source of local variation at Liverpool. 
From data which had been courteously supplied to him by Mr. Run^ell he suspected 
that it was due to the influence of land and sea breezes. Consider now the effect 
of this on a statistical curve. The theory of averaging implied that the general 
variation having been balanced out, there was only one diurnal source of variation 
left ; but if there were two, they got mixed up in the resulting curve, which thus 
ceased to have any physical significance, and merely represented the arithmetical 
sum of the numbers. If any single day had been considered, no such error 
could ever have arisen, and the process of averaging had introduced rather than 
eliminated error. If no deduction could be made from the wind-curve when 
plotted, it was also manifest that no geometrical expression for the curve — ^for 
instance, a harmonic series— could have more significance, and it could not there- 
fore but be doubted whether the harmonic constituents of the winds at Liverpool, 
80 carefully worked out by Mr. Rundell, had more than a geometrical meaning. 

Mention was made of the fact that at Bombay the wind veered with the sun 
at one aeason of the year, and backed at another. Of course, being neither 
cyclonic nor anticyclonic, these winds did not come within the scope of this 
paper, but he believed that they were due to the influence of land and sea breezes 
on the two monsoons. 
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Considerable criticism had been directed to the statement that rain was more 
frequent by day than by night, apparently from the misapprehension that the 
diurnal course of rain was the same in all shapes of isobars, and that the 
principal rainfall in every country was cyclonic. This was very far from being 
the case. The fundamental principle of all synoptic meteorology was that every 
shape of isobars not only had a characteristic wind and weather, but also a 
special diurnal variation, and there were many parts of the world where there 
were no cyclones, but abundant rainfall. The paper only professed to describe 
the variation in cyclones, and the impress which they left on the curve of rain 
frequency. He believed that in this country the bulk of the rainfall was cyclonic 
and that it followed the course described in the paper. The only apparent 
exception which he had observed was in a common type of large winter cyclone 
on the west coast of Scotland, when the wildest weather was between 2 and 8 
a.m., but he had reason to think that in this case the gradients were steeper in 
the early momine, so that it was hardly a case of true diurnal variation. 

As to non-cyclonic sources of rain in this country, rain fell : (1) in anti- 
cyclones, but very rarely ; (2) in V shaped depressions, mostly in summer time ; 
(3) with straight isobars when the gradients were very steep ; (4) in some kinds 
of thunderstorms ; (5) in the furrow of low pressure between two adjacent 
anticyclones ; and probably (6) in a small class of secondary cyclones in the early 
mormng, associated with the prognostic — 

*^ Rain at seven, fair at eleven ; 
Rain at eight, fair late.*' 
This meant that if it came on to rain about 7 a.m. the rain, not being cyclonic, 
would probably not last long, while if it came on about 8 a.m. the rain belonged 
to a true cyclone and would probably last some time. He was unable to say 
what the precise nature of the diurnal variations were in each of these cases, 
but they were undoubtedly different from the variation of cyclones. 

Consider, then, the genesis of a statistical curve of rain frequency. In it 
there were added together several distinct variations, so that the result was to a 
certain extent only arithmetical, and did not represent absolutely any one ; 
though if one was much stronger than the others its impress would be the most 
obvious. Now this was exactly what appeared to be the case in the Greenwich 
curve. The curves for the separate months, given in Mr. Glaisher*s paper, diffored 
so much from each other that it was only when the whole year was taken that the 
predominant cyclone influence was unmistakably seen, and it seemed probable 
that the minor fluctuations had only an arithmetical significance. The only other 
nun curve he had seen was that for Brighton, which presented the same features 
in the main as the Greenwich one. It must be remarked that a cyclone rain 
curve took longer to average than any other diurnal phenomenon, as it was neces- 
sary to balance both the time of day and the distance from the centre. For this 
reason the curve for near Manchester, given by Mr. Baxendell, was of little v^ue, 
as it was derived from only 8 months' observations. 

Much light had been thrown on this part of the subject by the researches of 
Prof. Dr. F. Augustin, of Prague. He had described the yearly rain curves at 
Berne, Vienna and Zechen, wliich all showed the same broad features of two 
principal (morning and maxima evening), with well marked day and night 
minima with smaller variations. Mr. Abercromby was unable to say anything 
about the Austrian stations, but, from a slight knowledge of Swiss meteorology, 
he could positively state that the principal rainfall there was not cyclonic, though 
he was unable to say what those rain conditions were. When the weather Uiere 
was truly cyclonic ne had observed the diurnal increase of cloud to be very 
marked. Dr. Augustin also gave the rain curves at Prague, not only for the whole 
year, but also for the four seasons. The results were very interesting. In winter, 
omitting minor flexures, there was a principal maximum about noon, with two 
smtdler ones in the morning and evening ; in spring and autumn two (morning 
and maxima evening) with day and night minima ; while in summer, the curve 
rose from an irregular minimum between midnight and noon to two nearly equal 
maxima about 4 and 8 p.m. 

Now, when these were combined into a yearly curve, it would be found that 
the rain rose from a minimum at 3 a.m. in a very irregular manner to a maximum 
at 8 p.m., from which it again declined. This signified that an evening maximum, 
being common to each season, remained a constant feature, while the other 
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flexures were only the arithmetical balance of the variable features of the different 
seasons, from which no physical deduction could be safely drawn. From obser- 
vations in the Rhine vallev, there was reason to believe that the morning and 
evening maxima were probably due to anticyclonic thunderstorms, and that the 
difference in the seasons was due to the recurrence of different types of weather 
in different months. 

It was very evident from all the examples both of wind and weather which 
had here been given, that the statisticid method failed when there was more 
than one diurnal variation to eliminate, as the method actuallv mixed such 
different conditions as land and sea breezes with normal wind veering, and 
cyclone rain with anticyclonic thunderstorms, which could never occur together 
in any one day ; and he therefore believed that the method of taking a number 
of well-definea cases of any shape of isobars, and of which an example was given 
in the paper, was the line of research calculated to afford the most satisfactory 
results. 



A NEW Metal Screen fob Thebmometebs. By the Bev. Fenwick W. Stow, 
M.A., F.M.S. 

[Bead June 21st, 1882.] 
It has been pointed ont by meteorologists on the Continent that metal, and 
not wood, is the proper material for thermometer screens. It is not intended 
to argue that question, but the result of a comparison between a screen with 
zinc louvres and a Stevenson screen of the ordinary pattern may, perhaps, 
prove of interest to the Society. 

The screen in question differs from the ordinary Stevenson screen in the 
following respects : — 

1. It is somewhat larger, being 2 feet long, 18 inches wide, and 2 feet 
high, exclusive of the roof; the corresponding dimensions of the Stevenson 
screen being: — ^Length 18} inches, width 11 inches, and height 18 inches. 

2. It has a single set of double zinc louvres instead of a double set of 
ordinary wooden louvres ; these zinc louvres being bent to a right angle 
down their length. 

8. It is partially closed at the bottom to cut off radiation from the ground. 

4. It has a double instead of a single roof. 

The details of its construction are given in the Appendix (p. 284). It may 
suffice here to say that the outer portion of each louvre is 2 inches wide, 
and the inner part f of an inch. The clear space (or perpendicular distance) 
between the louvres is f inch. The number of louvres was 100, and these 
were supplied by a tin-smith cut to the exact lengths and bent as required 
for 18s. 4d. Probably in a town they would cost less. The carpenter*s 
work is all of the simplest character. The outer parts of the zinc louvres 
are set at an angle of 80^ with the vertical. 

The following advantages are claimed for the use of zinc louvres : — 

1. The conductivity of metal causes the heat derived from the sun's rays 
to be distributed over every part of the louvres. Supposing, as in the screen 
in question, the surface on which the sun's rays fall when it is shining 
vertically on the louvres, is only one-tenth of the entire surface of each one 
of them, it is evident that when the heat received upon that small surface is 
distributed, it becomes almost inappreciable. 
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2. The lonvres being much thinner than those of wood, the circulation of 
air through the screen is not only much greater absolutely, but much greater 
also in proportion to the bulk of the louvres. Hence, 

8. The zinc louvres are much more sensitive to changes of temperature 
than wooden ones — more sensitive, indeed, than the bulbs of thermometers. 
They do not, therefore, appreciably retard the transmission of a wave of 
temperature into the box. 

The comparison of the new screen with an ordinary Stevenson screen, 
bought some years ago in Edinburgh, was by no means complete or exhaus- 
tive, for the following reason : — The general character of the weather at the 
time was wet and windy, and it was impossible therefore to observe what 
would occur under the extreme conditions of cloudless heat and calm, when 
the divergence between different forms of screen is usually greatest. There 
is, however, this advantage in unsettled weather, that the frequent changes 
which occur give a considerable variety of conditions under which the trials 
are made. 

So far, then, as the weather permitted, it was attempted to make the 
experiments complete. The author has no belief in the mere multiplication 
of observations. Unless the meteorological conditions under which every 
observation is made are carefully noted and taken account of, the results 
cannot be of much value, and may be altogether illusory. Mean results in 
which agreement is the balance of opposite errors, are very frequently found 
in investigations of this sort. And if means are simply taken of observations 
such errors cannot be detected, and, consequently, years of observation may 
go for nothing. 

Precautions were, therefore, taken to make the few observations possible 
really trustworthy. The two screens were placed east and west of one 
another, only just far enough apart to prevent one from shading the other at 
any time ; they were so placed that the bulbs of the dry and wet bulb thermo- 
meters were exactly 4 feet from the ground ; and the instruments used were 
carefully compared, both before the observations commenced and after they 
were completed. Then the direction and force of the wind, the amount of 
cloud, and the initial letter for the weather at the time of each observation 
and previously, were recorded, and also whether the sun was shining at the 
time or not. 

Although in meteorology given conditions under which experiments are to 
be made by careful observation cannot be produced at will, it is possible so far 
to approximate to a correct knowledge of the actual conditions, as to be able 
to rely on the law that the same result must necessarily recur under the same 
conditions. For experiments of this sort one good observation is worth as 
many as a thousand, and observations are repeated only to obtain assurance 
that the conditions of experiment were correctly noted. The author found 
that, after a certain number of observations had been made, he could, after 
observing the meteorological conditions, predict from the reading of one 
thermometer what the others would indicate with a tolerable degree of 
accuracy. 

NEW SEBIES. — VOL. VIU. S 
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At the same time experiments were carried on with an old wooden 
screen which had been in use for some 12 years (3 feet 6 inches long, 1 foot 
6 inches wide, and 22 inches high in the centre), and which may be con- 
sidered a fair specimen of a large and convenient double-roofed and double- 
louvred screen. It stood about 28 feet N of the Stevenson and zinc screens, 
22 feet from a SE wall, and 26 feet SW of the west comer of the house, the 
shadow of which sheltered it till nearly 9 a.m., whereas the Stevenson and zinc 
screens were 37 feet and 41 feet respectively SW of the house, which was 
the nearest object. In giving the figures for this wooden screen, it mast 
be distinctly understood that the comparison by no means attained the 
same degree of accuracy as that between the Stevenson and zinc screens. 
The 9 a.m. observations, in particular, were comparatively too low, on 
account of the shadow of the house, which at that hour had only just cleared 
off ; but, as on the whole the position of the screen was nevertheless better 
than the average of those adopted at our public observatories, its readings 
have been retained, which at all times except 9 a.m. may fairly be com- 
pared with those of the Stevenson and zinc screens. They show, it is true, 
occasional local irregularities, from which the comparison of the Stevenson 
and zinc screens is free, or nearly so ; but on the whole they are not 
untrustworthy. 

With regard to instruments, the principal dry and wet bulb thermometers 
in the zinc screen had cylindrical bulbs, the check thermometers (lent by the 
Meteorological OfiGice) spherical bulbs. Those in the Stevenson and the old 
wooden screen had spherical bulbs of 0*35 inch diameter. No observation 
was accepted if the cylindrical and spherical bulb thermometers in the zinc 
screen did not agree exactly, but another observation was taken a few minutes 
afterwards. In observing, the author always returned to the screen in which 
the thermometers had been read first, and if any change had taken place, the 
thermometers in both were read again, and sometimes even a third or fourth 
time, till it was satisfactorily ascertained that there was no local or accidental 
irregularity, at least as regards the Stevenson and zinc screens. 

The maximum thermometer in the Stevenson screen was by Negretti and 
Zambra, with a bulb of 0*4 inch diameter. That in the "Zinc'* was by 
Oasella, and the bulb was slightly smaller. They were not, however, equally 
sensitive. The Phillips* maximum, perhaps from all wood having been cut 
away from the bulb-end, rose to the correct temperature when brought into 
a warm room in 15 minutes, while the Negretti and Zambra took 25 minutes. 
This may partly account for the excess of the maxima in the first series of 
observations being less than that found by eye observation at 2 p.m., a result 
which may also in part be attributed to the greater facility with which waves 
of heat find their way into the zinc screen. The maximum, being of coarse 
the summit of a wave, may be even higher in a cooler screen which admits 
heat-waves of larger extent. 

For the minimum a verified spherical-bulb spirit thermometer was used in 
each screen. In the zinc screen there was, in addition, a sensitive spirit 
minimum with forked-bulb, and in the Stevenson screen a mercurial mini- 
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mam, which when in the same screen with the former always agreed with it. 
Another good mercnrial minimum was in the old wooden screen. The 
readings of the spherical-bulb spirit thermometers are those given in the 
tables, except where the more sensitive thermometers showed that there was 
some decided error. But the readings of maximum and minimum thermo- 
meters, however useful in ordinary observations, are scarcely susceptible of 
the minute accuracy aimed at in these experiments. They must not be con- 
sidered as of equal value with eye observations. In the second series of 
experiments a third maximum, also by Casella, was brought into use, and the 
three were constantly interchanged. In this series, therefore, the instru- 
mental errors due to differences of sensibility may be considered to have been 
eliminated, or nearly so. 

Thus prepared, regular observations were taken from July 23rd to August 
17th, 1881, of the dry and wet bulb thermometers at 9 a.m., 2 p.m., and 9 
p.m., and of the maxima and minima. All the observations were corrected 
as they were set down, and the dew-point calculated for every observation of 
the dry and wet bulb thermometers, by Glaisher's ** Hygrometrical Tables " 
(2nd Edition). 

During this period, out of 25 observations at 9 a.m. only 4 were taken in 
bright sunshine, and 7 with the sun partially visible ; of 22 at 2 p.m. 12 
were taken in sunshine, but only on 7 days had the weather been line for an 
hour or two previously. There was no day on which any screen could have 
been much heated by the sun. 

It is not surprising, therefore, to find the differences small. At 9 a.m. 
there was no difference between the Stevenson and zinc screens on eleven 
days, but 9 of these were cloudy or wet, one other partly overcast, and on 
the remaining day the sun had only just come out. The average difference 
was 0^*14, but on the 7 fine mornings the average was 0^*8, and on one day 
it amounted to 0°*6. 

On the 4 days when the wind exceeded 4 on the Beaufort scale, the 
average difference was only 0°*05. On only one of the 26 days was the 
reading in the zinc screen higher than in the Stevenson at 9 a.m. 

At 2 p.m. the thermometer in the Stevenson screen was higher than in the 
zmc screen by 1° on one day, 0°'9 on another, 0°*7 on two days, 0°-6 on one, 
0^*5 on two days, making seven days on which the difference amounted to or 
exceeded 0^*5. On five days there was no difference, but these days were all 
cloudy or wet. On no day was the Stevenson cooler than the zinc screen at 
2 p.m. The average excess was 0°'8, but on 14 fine or moderately fine 
days the average excess of heat in the Stevenson screen above that of the 
two other screens was 0^*5. 

At 9 p.m. the difference was generally m7, and the average difference was 
only 0°*02. The thermometer was lower in the Stevenson screen 6 times, 
and in the zinc screen 4. But for one difference of 0°*6, there would have 
been no difference on 24 evenmgs greater than 0^*2. That single divergent 
reading, however, was ^corroborated by the calculated dew-point being the 
same in both screens. 



Digitized by 



Google 



282 QUARTERLY JOURNAL OF THE METEOROLOGICAL 80CIETT. 

It appears, then, that while in cloudy or wet weather there was scarcely any 
difference at any hour of the day, there was a distinct tendency in the 
Stevenson screen to give higher readings than the zinc screen whenever the 
sun shone. The dew-point, however, was practically the same in both 
screens, however different the readings of the dry bulb thermometers were. 
It seemed that the tendency shown by the Stevenson screen to give 
higher readings when the sun shone, required further investigation. If, of 
two screens, the one which allows changes of temperature to be more quickly 
transmitted to the thermometers is nevertheless found to give the lower 
reading, it is a fair conclusion that that screen gives the nearer approxima- 
tion to the true temperature of the air. The zinc screen could not well give 
a temperature lower than that of the air, and the amount by which the 
Stevenson screen differed from it during sunshine (while agreeing exactly 
with it at night, and during cloud or rain), could hardly be anything else 
than an error due to the heat of the sun. 

The author thought it desirable, therefore, to make a few special observa- 
tions in fine weather. But before entering upon any crucial experiment 
both screens were painted. Hitherto the zinc louvres had remained un- 
painted, the woodwork alone having received one coat of paint, and the 
paint on the Stevenson screen was in the condition to which some years of 
exposure had reduced it. Both were painted outside with three coats of white 
paint, only the wooden framework of the zinc screen was painted dark red 
for ornament. The roof, and as much of the zinc louvres as was visible 
from without, was all white. The author, however, does not believe that 
the painting made any difference. 

t^oceeding with the experiments, on the 5 bright mornings on which 
observations were taken at 9 a.m., the Stevenson screen was on an average 
more than 0^-5 warmer. On 2 of these the air was calm, and the differ- 
ences were 1°0, and 0^-6. On one day a NW breeze (coming in, it will be 
remembered, at the front of the screen) brought the difference down to 0^*1. 
At mid-day, that is, between 11 a.nv, and 1 p.m., observations were taken 
on 6 days, on none of which was the Stevenson screen less than 0°'4 warmer 
than the zinc screen, the average being about 0^*7. These days were not 
selected out of many fine days, but were all the fine days on which obser- 
vations could be taken between August 21st and September 20th. 

On the contrary, the large wooden screen gave readings at mid-day agree- 
ing very closely with the zinc screen. In cloudless and hot weather in June, 
towards the end of the afternoon, this wooden screen had become somewhat 
heated as compared with the metal screen. But in the cooler and more 
breezy weather of the period in question it was in close agreement with it, 
as it had been at 2 p.m. in the first series of observations. 

On the whole, the results of experiment appear to agree with those which 
might be expected from theoretical considerations. The Stevenson screen 
certainly becomes unduly heated when the sun shines, but this may be as 
much due to its small size as to the material of which the louvres are made. 
The thermometers in it are only 8 to 5 inches firom the louvres on the back 
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of the screen, against 7 to 8 inches in the zinc screen and as much in the 
large wooden screen. The roof too is single, and the hox is open at the 
bottom. There is no need to condemn all wooden screens, but there does 
seem to be some reason to think that screens with metal louvres may be 
better. And the Stevenson screen is certainly open to objection. 

The author is informed that in hot weather lower temperatures are not 
nnfrequently registered on Glaisher stands than in Stevenson screens. Now 
it seems certain that the temperature shown by a thermometer on a Glaisher 
stand on a fine day in summer is too high. For a detailed discussion of 
this matter, the author would refer to his paper on ** Temperature in Sun 
and Shade," * in which the thermometers described as ** screened from sun 
and three-quarters of sky " were really on a sort of Glaisher stand. It is 
sufficient here to say that a thermometer so placed is exposed to a con- 
siderable amount of heat radiated from the ground, and also usually receives 
more heat reflected from clouds than it loses by its own radiation. These 
points were carefully worked out in that paper, and in particular it was 
found that the mere placing of a small board beneath one of two thermo- 
meters on the Glaisher stand distinctly lowered its reading below that of the 
other. 

If, then, a thermometer on the Stevenson screen reads sometimes higher 
even than on the Glaisher stand, its error must in extreme weather be very 
considerable. The author has no particular prejudice for or against any 
form of screen or stand, but he has devoted much thought to the subject, 
and in past years has learned something from various failures. 

The Stevenson screen is a useful one. Its principle of double louvres 
sloping in contrary directions is by far the best. No screen ought to be 
made on any other principle, whether of wood or metal. But its other 
arrangements are not so good. The single roof is insufficient to protect the 
screen against the sun when it has attained any considerable altitude. 
There is no protection against heat radiated or reflected from the ground 
except the narrowness of the box. It is so small that some at least of the 
thermometers must be very near the louvres, and they must always be 
inconveniently crowded. In calm weather the circulation of air through the 
box is very feeble. In consequence of some of these defects there can be no 
doubt that it is liable to become unduly heated, and while it may do for 
Scotland and the north of England, where there is much wind and little sun, 
it is not so well suited for England generally, and not at all for southern 
climates. 

However, the screens which are used at many of the stations of this 
Society are not really Stevenson screens, but similar screens of a larger size, 
usually without the Httle chimney, but possessing ventilation just under the 
roof, and some of them having protection against heat coming from the 
ground. And those used by the Meteorological Office are similar in character. 
The increase of size is a very important improvement. A further increase 

♦ Quarterly Journal, Vol. 1, p. 146. 
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in the size may be snggested, for conrenience as well as accuracy, and the 
use of a doable roof OTerhanging a considerable distance ; also the outer 
lonvres should be wider and further apart ; and there should always be some 
protection from heat-rays from the ground. And it would probably be best 
to make the louvres of zinc. If these points were attended to, there seems 
no reason why a screen should not be produced which might be used in any 
part of the world. Obviously for southern climates great attention ought to 
be paid to the roof, and to protection from heat radiated or reflected from 
the ground. The author does not claim to have made a cosmopolitan screen : 
a southern sun would demand a much better roof. But he hopes be has 
contributed something to the discussion of a subject of interest and im- 
portance. 

APPENDIX. 
Detailed Descbiption of the Zino Screen. 

A rectangnlar frame of wood is made 2 feet long, 18 inches wide, and 2 
feet high, exclusive of the roof. The frame is closed at the top by thin 
boards, between which a narrow space is left, and over these are placed at 
an angle two 1-inch boards forming a ridge parallel to the front and back, 
the highest part of which is 8 inches above the top of the box. This outer 
roof overhangs 1 inch in front and behind, and H inch at the sides, and 
might perhaps with advantage have been made both higher and to overhang 
more. Its ends are closed by perforated boards placed flash with the sides 
of the frame. The bottom is partly closed by an arrangement of boards 
contrived to admit the air while screening the bulbs of the thermometers 
from radiation from the ground. 

The chief feature of this screen is the use of zinc louvres. These are 
made to slope two ways, as in the Stevenson screen, but each louvre is double, 
being bent down its length at a right angle into two unequal portions. The 
outer portion of the louvre is 2 inches wide and the inner f inch. The clear 
space between each two louvres is f inch. Ordinary sheet zinc is used. 
The ends of the louvres are let into saw-cuts in slips of wood which are 
firmly screwed to the framework. It is safficient to make saw-cuts for the 
outer portion of the louvres ; they are tten slipped in with their outer edges 
flush with the outside of the frame, and can be tightened if necessary with a 
little putty. The door opens like that of the Stevenson screen ; but, from 
the construction, it can be let down, reversed, into a vertical position, and 
no chain is required. Ordinary brass hinges are used, and the door is 
fastened at the top by a button. 

The thermometers are hung upon laths running down fix>m the roof in the 
centre of the box. 



DISCUSSION. 

Mr. Mawley said he regretted that the author had had no opportunity since 

his new screen had been made of continuing the comparisona during severe 

weather, for after all it was onljr as to the accuracy of these exceptional extremes 

that observers generally entertained much doubt. The new screen contained two 
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great improvements — its larger size and thinner louvres, each of which conditions 
allowed a freer circulation of air within the screen. And it was quite as much 
to this freer circulation of air round the thermometers, and their greater distance 
from the south and west louvres, as to the metal louvres that the slight differ- 
ences given in the paper were, he thought, to be attributed. For his own part 
he considered the Stevenson screen, notwithstanding its narrow limits and close 
louvres, to be a great step in advance of all previous thermometer screens, and 
for all practical purposes as satisfactorv as could well be desired. On July 15th, 
1881, it was very severely tested, and yet taking nine stations in and round 
London, the extreme difference between the maximum readings only amounted 
to 2i° (92°-4 to 95°-0), and at five of these stations varied only 0^'5 (93°0 to 
93°-5). And yet, small as these differences were, he had reason to believe that 
even closer approximations still would have been obtained had the thermo- 
meters in every case been similarly situated in respect to the south louvres 
and the screens themselves been at the time equally white. It was essential 
that Stevenson screens should be made alike in all respects, and with a view to 
uniformity in this matter, he thought it a pity the Society did not possess a 
standard screen of proper size and with suitable internal arrangements, and that 
meteorological instrument makers and others could not be induced to keep 
strictly to this standard pattern. Another point of practical importance was to 
have all these screens thoroughly well painted in the first instance, and then one 
coat of paint each year in the spring would be sufiicient in most cases to keep 
them in a satisfactory condition throughout the summer. He had found white 
zinc paint mixed with clear copal varnish to give the most glossy and durable 
surface. One disadvantage of a zinc screen would be that no paint would for 
an^ length of time adhere to it. And, on the other hand, if it were not painted 
white he should have thought it would become more heated than wood ; in 

Eroof of which he mentioned that he had used zinc " helmets " to protect rose- 
looms during the exhibition season, but found they became so hot after long 
exposure to the sun that he could scarcely bear his hand upon them. The 
author had stated that he had been informea that in very hot weather a Steven- 
son screen often gave higher readings than even a Glaisher stand, but Mr. 
Mawley could not understand this, as he had taken observations on both these 
stands during the last five years, and in no instance when the temperature rose 
to or exceeded 80° had he found thermometers in the Stevenson screen give 
higher readings than on the Glaisher stand. He did not understand from the 
paper that the author advocated the substitution of metal-louvred screens for 
the wooden ones now so generally in use, but rather that he was desirous of 
showing how in his opinion the latter might in some measure be improved. 
This he was pleased to see, as he always considered it unadvisable to unsettle 
observers unless there was an urgent necessity for some radical change being 
made in their method of observation. 

Dr. Marcet considered it very important that screens should be of a uniform 
description ; the best would be constructed so as to thoroughly check radiation, 
allowing a perfectly free circulation of air round the thermometers. The 
influence of the direct sun*s heat upon a screen should be avoided, especiallv in 
warm countries. For instance, solar radiation at 9,000 feet high on the Peak of 
Teneriffe being reckoned by Prof. Piazzi Smyth at 212° in summer, thermo- 
meters inside a screen, exposed to such a powerful sun, would undoubtedly 
become unduly heated. While residing at Cannes he had two thermometer 
screens not so closely louvred as the Stevenson screen ; one of them containing 
maximum, minimum, and dry and wet bulb thermometers, was placed on a first- 
floor balcony on the N side of the house, where the sun never shone on it ; and 
the other, containing a minimum thermometer, was placed on a lawn about 4 feet 
above the ground, on the S side of the house. He found that there was a slight 
difference between the readings of the minimum thermometers under the two 
screens, the observations on the lawn being lower by a mean of 1°*1 ; these were 
adopted as the most satisfactory. 

Mr. Dines said his remarks would be confined to two stands, and which he 
had used side by side for some years ; one was a Glaisher stand, the other a 
louvre stand nearly 3 feet square in front, and 2 feet 4 inches deep. Taking the 
minimum temperature, the average was always lowest upon the Glaisher stand, 
and, generally speaking, the maximum was the highest. The average of daily 
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range for 17 months was 1**'6 greater upon the Glaisher stand. Numerous 
obseryations taken in the day during the summer of 1879 gave the following 
results : — 

o 

Dry bulb mean of 860 obseryations — Glaisher 61*94 

„ ,. „ „ Louvre 6201 

11 11 11 11 11 61*83 

Wet bulb „ 1,109 „ Glaisher 6840 

„ „ „ „ Louvre 68*34 

11 11 11 11 11 68*24 

The covering of the wet bulbs had been kept scrupulously clean. The mean of 
the maximum and minimum gave 49*^*4 for the Glaisher stand, against 49°*7 for 
the louvre. So far, therefore, as averages were concerned, there was but little 
difference in the two stands. The difference in the daily range varied with the 
seasons. In June, 1878, it was equal to 3°, no matter whether a Glaisher or 
louvre stand was used ; if two sets of thermometers were placed on the same 
stand, those on the side nearest the sun would read highest ; this showed the 
necessity of keeping the thermometers as near the centre as possible. Unless for 
the sake of an international screen it would be most unadvisable to alter the 
Stevenson screen, as they were now in use all over the country, but he wished 
they had been made rather larger at first. 

Mr. Henry observed that zinc was a good conductor of heat, while wood was 
a bad conductor, and suggested that it might be possible to combine zinc and 
wood alternately in a screen, so that the one might counteract the influence of 
the other. 

Mr. Scott believed Mr. F. Green had been the first to use a metal screen on 
Stevenson's pattern constructed of galvanised iron at Cannes. He was happy 
to inform the Fellows that,the results of the experiments made at Mr. Symons*s 
suggestion at Strathfield Turgiss with thermometers exposed in different screens, 
were now in the press, and he might remark that the results showed that the 
mean differences between the various exposures were but trifling. 

Mr. Latham thought that some of the differences observed bj the author of 
the paper, were partly due to the position of the two screens, as m consequence 
of their being placed so near each other, heat would be reflected from one to the 
other. Zinc was about the worst metal that could be used for any structure, 
being rapidly oxidised by the atmosphere. Screens constructed or copper or 
wood were, he thought, the best, although when the wooden screens were painted, 
they were almost the same as screens constructed of metal. 

Mr. Rostron, living in the same neighbourhood, could corroborate what Mr. 
Mawley had said respecting the heat in July, 1881. He had noticed that the 
temperature at Greenwich, where a Glaisher stand was used, had been on every 
very hot day, for the last 3 j[ears, 2° or 3° higher than it was at his station at 
Beddington, or at other stations round London, where a Stevenson screen was 
in use. 

Mr. C. Harding remarked on the desirability of fixing on a standard pattern 
of screen, and adhering to it. 

Mr. Gray said, that when at Malta he had made a number of thermometer 
observations under different modes of exposure, and found that two conditions 
were necessary to obtain accurate indications, namely : — (1) A constant cur- 
rent of air over the thermometers ; (2) Perfect protection from the influence of 
moisture both direct and indirect. 

Mr. Symons stated that a zinc screen, very similar in construction to Mr. 
Stow's, had been compared with a Stevenson at Strathfield Turgiss, the two 
being about 10 feet apart. There was not much doubt that the Stevenson 
screen might with advantage be larger, but what was wanted more than 
anything else was uniformity in the pattern of screen. Many observers 
had a habit of adding to their screens, what they considered to be, and perhaps 
were, improvements, but in so doing they did away with the uniformity of 
exposure which was necessary in the comparison of thermometer observations. 
He had known of cases where, in consequence of the instruments being interfered 
with, a wooden bottom pierced with a few holes had been added to th6 
screen. This was a mistake, as by so doing, the free circulation of air in 
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the screen was hindered. If it was necessary to protect the thermometers 
from injury, a piece of wire netting placed at the bottom of the screen would 
answer the purpose just as well as wood, and would not interfere with the venti- 
lation. With regard to the cases referred to by Mr. Dines, in which the thermo- 
meters on a Glaisher stand read lower than those in a Stevenson, these he 
thought were perhaps due to the thermometers on the Glaisher stand getting wet, 
the damp causing them to read lower. On an extremely hot day the Glaisher 
stand gave readings l°-5 higher than those in a Stevenson screen, and at Green- 
wich, where a Glaisher stand was used, the readings were always higher than 
everywhere else round London. It was necessary that the thermometer should 
be placed over grass, otherwise the readings would be affected by radiation from 
the ground, and care should be taken that the grass was kept in good condition 
all round, notwithstanding the frequent trending of the observer. The thermo- 
meters too should not be placed near the top of the screen, as he had observed a 
difference of 1° to 1°'5 between the top and the bottom of the inside of a Stevenson 
screen. 

Dr. Tripe said that he had placed two thermometers in a louvre screen with 
a double back and double roof, one near the top and the other near the bottom, 
and found that there was generallv a difference of 0°-5 to l°-0 between them, the 
one placed highest giving the highest readings. He thought this was caused by 
imperfect ventilation of the upper part of the screen. 

Mr. Straghan was glad to hear from Mr. Scott that the means of the Strath- 
field Turgiss observations in different screens agreed so well together, but the 
ranges he thought were much more important. 

The President (Mr. Lau^hton) agreed with what seemed to be the general 
opinion of the meeting, that it was at present undesirable to make any change in 
the screen ; for though the Stevenson was not all that might be wished, and 
though it would certainly be better if somewhat larger, still, any alteration 
would necessarily break the uniformity which the Society properly insisted on, 
and what would be almost worse, would break the continuity of observations. 
Comparative observations such as those made b^ the author of the paper were, 
of course, most valuable, as leading to an appreciation of the differences between 
different screens ; but any tampering with the screen from which the observa- 
tions were registered could not be too strongly protested against. 

The Rev. F. W. Stow was unable to be present at the meeting, but, having 
seen the report of the discussion, has forwarded to the Secretary a short reply. 
He had always been an advocate of uniformity of exposure, and on that ground 
thought that the use in this country of a screen, which was admitted to be unsuit* 
able to lower latitudes, undesirable. He was of opinion that the Stevenson 
screen, by the alterations suggested, might be made fit for any part of the world ; 
possibly for the tropics three roofs, with felt or a thatch at the top, might be 
required. Mr. Svmons*s remarks appear to him to condemn the present form of 
this screen, for if the heat under the roof were 1°'5 greater than lower down, what 
probability could there be that even the latter position gave correct results ? He 
desired further to point out that, uniformity having alreadv been broken by 
increasing the size of Stevenson screen, a further increase of size would be of 
greater advantage than otherwise. In any case the mean results were sure to 
be very nearly the same for anjr form of double louvred screen, but extremes, 
after all, were of considerable mterest. With regard to the use of zinc, he had 
a zinc rain-gauge which had been used Ht Tunbridge Wells, Harpenden, Ripon, 
Whitby, and Aysgarth, for 18 years, and was in perfect condition, though never 
painted. On the Continent zinc was largely used instead of lead for house roofs. 
Of course it might be undesirable in the neighbourhood of chemical works ; else- 
where it would last much longer than wood. Galvanised iron could be used if 
preferred, or even tin, if painted. He did not think it necessary to paint zinc, 
though his screen was painted, and the paint so far adheres well. He wished to 
direct attention particularly to his method of stopping radiation from the ground 
without interfering with the circulation of air. Something of the kind, he 
thought, would be found generally useful. 
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On the effect of diffebent kinds of Thermometer Screens, and of 

DIFFERENT EXPOSURES, IN ESTIMATING THE DiURNAL EaNGE OF TEM- 
PERATURE AT THE BOYAL OBSERVATORY, CaPE OF GoOD HoPE. By 

David Gill, LL.D., F.R.A.S., Her Majesty's Astronomer at the Cape 
of Good Hope. 

[Read June 21st, 1882.] 

In THE year 1841 an observatory, built of wood, and specially planned for 
magnetic and meteorological observations, was erected in the Observatory 
grounds. The thermometers in this observatory were placed in a well- 
ventilated screen before a south window, through which they could be read. 
The observations were made under the superintendence of Captain (after- 
wards General) Wilmot, B.E., at intervals of every two hours, from 1841, 
April 1 to September 80, and afterwards at every hour (Gottingen mean time) 
from 1841, October 1, to 1846, June 80. Observations on this scale were 
then brought to a close, and the magnetical and meteorological observatory 
was placed under the superintendence of the Astronomer Boyal at the Cape, 
Mr. (afterwards Sir Thomas) Maclear ; while the hours of observation were 
restricted to Ih., 5h., 9h., 17h., and 21h., Gottingen mean time. On 1852, 
March 12, the magnetic and meteorological buildings were burnt down. 

A small wooden house, with double roof, and affording a free passage of 
air, was then erected on the site of the old meteorological observatory. The 
instruments were placed in the middle of this building, and observations 
were resumed on the same plan as before, and continued until the end of 
August 1858. 

On 1858, September 1, the meteorological instruments were transferred to 
a screen erected in front of the south-west window of the transit circle room. 
In this position the thermometers were conveniently accessible for reading, 
and the general arrangement of the screen appears to have been somewhat 
Bimilar to that of the old magnetic observatory. The screen is well ventilated, 
except on the side next the transit room window, but the great mass of solid 
masonry in the immediate neighbourhood of the thermometers appears seri- 
ously to affect the range of temperature. 

There are thus three periods in the meteorological records of the Cape 
Observatory, and in the discussion of all secular or periodic variations of 
temperature it is essential to keep these periods in view. 

Period I. ,84.April..to,8szM«oh. P^eK^r^. °* °'' *"*■ 

period n. .85* April MO .858 August 3. { "^S^B^Xr?" '''' "* 

Periodin. x858.Septe«ber.topresentdate.... {^llT^^sul^e'Il^- 

In 1871 the author's predecessor, Mr. E. J. Stone, F.B.S. (now Badcliffe 
Observer at Oxford), discussed and published the results of meteorological 
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observations made between the years 1841 and 1870.* He derives from 
yarious data the most probable index errors of the thermometers from time to 
time, the mean temperature for each year, and tables for reducing observations 
made at any hour of the day to the mean temperature of the day. These latter 
tables are derived from the hourly observations made from 1841 to 1846. 

In the absence of an exact plan of the thermometer screen and its surround- 
ings in the old magnetic observatory, the author proposes to endeavour to 
ascertain how far the diurnal variations derived from the records of 1841-46 
accord with those of the present day, as shown by the present window screen, 
and also to compare the results of the window screen readings with those from 
thermometers in other screens and exposures. 

Apart from the interest which the matter has from a purely meteorological 
point of view, it is of the greatest importance in connection with refraction 
and the astronomical results of the observatory. The results given in the 
following paper constitute a preliminary inquiry on the subject. 

For many years a Glaisher stand, of the type employed at the Boyal Obser- 
vatory, Greenwich, has been in use. In the end of 1880 the author caused 
a Stevenson screen, of the type recommended by the British Meteorological 
Office (and adopted since 1880 by the South African Meteorological Commis- 
sion), to be erected in the immediate neighbourhood of the Glaisher stand. 

The hours of observation were Ih. 22m., lOh. and 18h. (6 a.m.). Cape 
mean time. The first of these corresponds with the international simul- 
taneous meteorological reading, and the other hours have been selected as 
convenient for the ordinary routine of the observatory, whilst at the same 
time the mean of the three readings corresponds closely with the mean tem- 
perature of the day. 

According to Mr. Stone's Tables the following are the corrections in ques- 
tion : — 

TABLE I. 



January 
February 
March . 
April ..., 
May ..., 
Jane ... 



ih. 22m< 



— 5-67 
-6-,5 
—6*42 
-.6-i8 

— 4*97 
— 4-67 



I oh. 



+2-8o 

--»*33 
-4-2-24 
-1-87 
4-r6o 
4-1*12 



i8h. 



--3.70 
-.4.39 
-.478 
"4+9 
- -3*43 
--332 



Mean. 



--0-3 

-4-0*2 
-O'l 
O'O 
-O'l 



July .. 

August 

September 

October , . 

November 

December 



ih. 22m. 



-512 

-4*47 
—4'99 
—5-66 

— 5'54 
—579 



I oh. 



+1-3* 
+1-31 
+172 
4-2-61 

4270 
+3-00 



i8h. 



--373 
--3-40 
--3.89 
-.3-90 
3-40 



Mean. 



O'O 

-4-0-I 
--o*2 
+0-3 

+0*2 



37ol+o-3 



Table 11. gives the mean results of readings made i^ the three stands 
above-mentioned, at the hours in question. 

The thermometers employed were compared with each of the four obser- 

♦ Results of Meteorologieal Observations made at the Royal Observatory ^ Cape of Good 
Hope, Discussed and printed under the superintendence of Edward James Stone, 
M.A., F.E.S., 1871. 
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vatory standards at the end of 1880 and beginning of 1882. The index 
errors of the standards were determined in melting ice on both occasions. 
The results given in Table 11. are corrected for the errors of the thermometers. 

TABLE n.— Dbt Bulb Thbbmomstbb. 



i88i 



January 
Febraary 
March . 
April ... 
May ... 
June ... 
July ... 
August . 
September 
October 
November 
December 



ih. 2zm. 






75-6 

75» 
727 
660 
6o'2 
6o'o 
59« 
595 
652 
70-9 
685 
72-6 



S ^ 
.90Q 



78-4 
78-6 
77-2 
69-4 
621 
63-1 

62-1 

62*2 

67-3 

74-1 
717 

77'o 



•3 * 



81-3 
807 
789 
707 
627 

63> 
62*4 
63*0 
68-4 
759 
73*7 
79'^ 



I oh. 



gd 



67*2 
646 
630 
57 7 
55a 
54*5 
511 
54-0 
57-» 
57*9 
57*9 
617 



67*1 
637 
621 
56-4 

544 
53-0 

49'5 
5a-4 
56*0 

57*5 
56*8 
6x1 






67*3 
63-6 
61-4 
561 

53-8 
52-6 
48-6 
52-0 

55*3 
569 
56-2 
607 



i8h. 



64*2 
62*3 
6o*3 
56*0 
53-6 
52-2 
492 
5i'3 
55-6 
587 
597 
63*9 



II 

CO 



637 

617 

59-5 
55-0 

5»'4 
51-0 
48-0 
50*2 

58-1 
601 
64-6 



|| 



64-3 
62*0 
594 
544 
51-8 
504 
47-3 
496 

54-» 
581 

6y% 



The application of Mr. Stone's Tables to the above results may now be 
tested. 
In the first place the mean temperature of the day is as follows : — 

TABLE III.— Mean Tempebatubb of the Bat. 



1881. 



Window 


Stevenson 


Glaisher 


Screen. 


Screen. 


Stand. 


,0 








693 


70*0 


71-3 


67-6 


68-2 


690 


65-5 


66-s 


66-8 


60*0 


604 


60s 


56-3 


^^'2 


56.1 


55'5 


55-8 


55*4 


53*1 


53* 


528 


S5-0 


55'o 


55-0 


59*5 


59*5 


59-5 


62-8 


63-5 


639 


62-4 


631 


637 


664 


67-9 


687 


6ro 


615 


617 



January 

February . . • 
March ....••. 

April 

May 

June .••,... 

July 

August 

September ... 

October 

November ... 
December . . . 

Mean 



Taking the mean temperatures of the above Table m. as the observed mean 
temperatures, and reducing the temperatures of Table 11. to mean tempera- 
ture of the day with the data of Table I., the following comparison is obtained 
between the computed, and the observed, mean temperature : — 
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TABLE IV. — Excess of ooicputbi) oyeb obsekybd (oobbecteo) Mean Tempebatubb 

FOB EACH OF THE THBEE H0UB8 OF OBSEBVATXON, ACOOBDIMO TO THE BSADIN08 ON 

EACH Stand. 



1881. 



Janaary . 
February . 
March . • . 

April 

May 

Jane 

July .... 
August . . . 
September 
October . . . 
November . 
December 



Means 



ih. 22m. 



II 



-1-0-8 

0*2 

fl 

0'2 

+0-9 
CO 

+07 






+»-7 
--4-2 
--4.3 
--2-8 
--0-8 
-3-6 
-3.8 
--27 
--2-8 

--4.9 
--3I 

+2-3 



+o'S +37 +4-3 



•il 



--4.3 

--5*5 
--57 
--4-0 
--17 
--3'3 
"4-5 
"3-5 
--3*9 
-6-3 

--4-5 
--47 



I oh. 



Id 

II 



+07 
—07 
— 0-3 
— 0-4 

+01 
—07 

+o*3 
—07 
—2-3 
-1-8 
—17 






-2*2 
-2'2 
-2*1 

-0-3 
-17 
-2-4 

-1*3 
-1-8 
-4.4 
-3-6 
-3-8 



5^3 

I 



— 1*2 

--3-1 
—3-2 

— a-S 
—07 
—17 
—2-9 
~I7 

—4*4 
-4-8 
-S-o 



0'6 — 2'2 ' — 2*8 



i8h. 






— 1-4 
— o'9 

— 0-4 

+07 

O'O 
0*2 

— 0-3 

O'O 
— 0'2 



O'O 



id 

Si 

II 



—2-6 

— 2*1 
— 2'2 

-o'9 
— 0-5 

—'•5 

— 1-5 
—I '4 
— I'l 

— 1'5 

-|-o-4 
4-0-4 



•2 3 



—3-3 
—2-6 
— 2-6 
—1-6 
— 09 
—17 
-r8 

— 2'0 

—1-4 
—1-9 

+0*2 
-}-0'2 



-1-6 



It is evident from a glance at Table IV. that the corrections deduced by 
Mr. Stone from the observations 1841-46 are not applicable to the thermo- 
meters exposed in the Stevenson Screen and the Glaisher Stand, though they 
approximate to those required for the present Window Screen. Thus the 
range between the observed mean temperature for the year, at the hours of 
Ih. 22m. and lOh., exceeds the computed range as follows : — 

Window Stevenson Glaisher 

Screen. Screen. Stand. 



EzoesB of Observed Range 



+1-1 



-h5°-9 



+7°-i 



The obvious conclusion is that the exposure of the thermometers from 
1841-46 was such as to give, in every case, a distinctly smaller daily range 
than in either of the three exposures now employed. It must, therefore, be 
considered whether the screen of 1841-46 could be held to have given a fair 
approximation to the true diurnal variation of temperature. 

It is by no means impossible that the temperatures recorded on the 
Glaisher Stand in the strong sunshine of South Africa are in the day time 
above the true temperature of the air, on account of radiation, and perhaps 
also by convection from the heated soil. It is also possible (well ventilated 
though the Stevenson Screen is) that in strong sunshine some heat may pene- 
trate by conduction to the inside of the screen, unduly raising the temperature 
of the thermometers by radiation from the sides of the screen, or the air as it 
passes between the louvred openings of the screen may be slightly heated. Ai^ 
night also it is not unlikely that the indications of the thermometers in the 
Glaisher Stand may be unduly lowered by radiation to the sky ; but no such 
objections could be urged against the indications of the thermometers in the 
Stevenson Screen, where, in fact, the only argument against their truth might 
be that at 10 o'clock at night the sides of the Stevenson Screen may not have 
yet cooled down to the temperature of the air, and therefore the readings may 
be unduly high. 
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Pntctieally, at least, it is impossible to conceive how the thermometers in the 
Stevenson Screen could read too low at night. Yet it will be seen from 
Table 11. that the mean temperature of the Window Screen for the year 1881 
at 10 p.m. is 58^*5, as compared with 57^*5 for the Stevenson Screen, and, 
therefore, that the temperature of the air at 10 p.m. is registered at least 
1° too high by the Window Screen. 

It also appears from Table lY. that the diurnal correction at 10 p.m., for 
the thermometers exposed as in the old magnetic observatory, is insufficient 
to correct the temperature at 10 p.m. to the mean daily temperature, by 0^*6, 
and therefore the temperatures at 10 p.m. were registered at least 1^*6 too high 
in the old magnetic observatory. 

This result is, of course, more distinctly marked in the mean maximum and 
minimum readings, given in the following table Y . 

TABLE V. 




January .., 
February 
March .... 

April 

May 

June 

July ..... 
August . . 
September 
October . . , 
November 
December 



Mean 



Mean Minunum. 


Mean Maximum. 




1" 


s« 




9 fl 


!"§ 


6o*9 


59-4 


51-6 


7§.2 


ill 


85» 


59*9 


58-1 


56-9 


77-2 


5'7 


847 


57-5 


557 


54*5 


l^'i 


806 


lf3-5 


53*5 


51-6 


497 


67-8 


71-3 


737 


52-2 


50-4 


48-1 


62*0 


637 


64-8 


50-3 


47*5 


46-1 


627 


65-5 


660 


467 


43"3 


407 


61*1 


63-6 


64-0 


50*0 


47"3 


45-» 


645 


H-i 


64-8 


53*3 


So-» 


49-0 


68-2 


71-3 


71-5 


55*1 


512 


48-8 


73-8 


77-J 


79-1 


S5-0 


Si-5 


50-3 


•71-2 


74-8 


76-9 


590 


56-5 


55-0 


75'3 


8o-o 


Hyz 


54-5 


5>'9 


50-2 


69-8 


73-» 


74-8 



Whence results the follovnng table of mean daily range of temperature. 



TABLE YI. — ^Mean DiJLT BANas of Tehfebatubb. 



1881. 



January • . . . . 

February 

March 

April 

May 

June 

July 

August 

September ... 
October . . • . . 
November ... 
December . . . 

Mean 



Window 
Screen. 



17*3 
17-3 

177 
14*3 
9-8 
12-4 
14-4 

14-5 
14-9 

187 

l6'2 

i6*3 



'S'3 



Stevenson 
Screen. 



22-8 

23*6 
24-9 
197 

13*3 
i8*o 

20*3 

16*9 

2I-I 
26*0 
23-2 
23-5 



Glaisber 
Stand. 



2^-6 
27-8 
29*0 
24*0 
167 
199 

23'3 
19*6 

22-5 

303 
26*6 
28'2 



a4'5 
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The following table, giving the absolute maximum and TnininiTiTn readings in 
each screen in each month, brings out still more clearly the peculiarities of 
each stand. 



TABLE VII. — ^Absolute Maximum and MiMnfUM Bbadinos fob bach Month. 



January ,., 
February 
March . . . . , 
April .... 
May .... 

June 

July .... 

August . . , 

September 

October 

November 

December 



Minimum. 



o a 
.2 2 



54*5 
50-9 

49*3 
45-« 
43-8 
403 
38-8 
44-0 

43*5 
48-8 
49-0 
547 



Mean | 46'9 






50-3 

45* » 
45-1 
411 

397 
34*5 
33*5 
397 
38-6 

431 
43*5 
501 



42*0 






47*9 
42-8 

43*3 
38-4 

37*5 
32-9 
32*6 
36-8 

36-4 
40-8 
416 
48-3 



Maximum. 



.I2 



88-8 
91-4 
91*6 
82-0 
67-2 
75-0 

[74-5J 
78-8 
85-8 

95*3 
88-6 
863 






94*9 
99-8 
967 
88-6 

71-5 
8o'9 
787 
8r8 
89-3 
987 

95*4 
94-0 






39*9 83*8 89*2 907 



9S-8 
103*2 
98-6 
90*0 
72*0 
80-4 
78-0 
82-0 
90*6 
997 
97*9 
97-0 



These tables show conclusively how misleading may be the meteorological 
data of a particular station if there is no precise information as to the kind 
of thermometer screen employed, and as to whether the screen is fully exposed 
or in the immediate neighbourhood of, and shaded by, buildings. 

The author defers any discussion of the absolute errors of the temperatures 
near maximum until further experiments have been made. He proposes to 
place the thermometers in a louvred box of thin copper, and this surrounded 
at a considerable distance by an efficient well- ventilated shade; the box 
containing the thermometers to be protected from radiation from the ground 
and from the surrounding shades by louvred copper screens. 



DISCUSSION. 

Mr. Mawley said that when he was staying at Cape Town, in 1876, he visited 
the observatory there, and he well remembered having some conversation with 
Mr. Stone, who was then Astronomer Royal, as to the best form of exposure for 
thermometers in such a climate, and recommending a Stevenson Screen. He 
believed that this was the first instance of one of these screens being tried in so 
hot a climate, and he was glad to hear that not only had his suggestion been at 
last adopted, but that in the comparisons instituted between the Crlaisher Stand 
and Stevenson Screen, the latter had come out so well, giving results intermediate 
between those in the window screen and those on the Glaisher Stand. There being 
no grass out there, and the soil being very sandy, the thermometers on the latter 
necessarily became unduly heated during the hottest part of the day. 
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Mbchanioal CowDiTioNg OP Stobms, Hubricanes, and Cyclones. By 
William Ford Stanley, F.M.S. (Abstract.) 
[Read May 17, 1882.] 
The author commenced by pointing out that the influence of cyclones in 
determining atmospheric motion was now universally recognised. These vary 
in intensity within wide limits ; inside the area of their influence the motion 
of the air is vorticose, i.e* it is an inward spiral movement ; the barometer 
being lowest at the centre of the system. 

This principle is always active, although sometimes masked by conditions 
of local resistance caused by elevation of land, cross currents, &c. 

Dove has shown that cyclonic areas move at rates varying from 2 to 30 miles 
per hour, and over Western Europe the direction of motion is generally 
north-easterly. The author is not aware that any satisfactory explanation of 
this motion has yet been proposed. 

Storms and cyclones passing over a definite locality have generally been 
observed under the following conditions as to barometrical pressure at the 
place of observation : — 

1. Period of normal or somewhat lower pressure, often with the air quite 
stiU. 

2. Advancing period of cyclonic action, the barometer falling continuously 
until the centre of the cyclone arrives at the place of observation. 

8. Declining period of cyclonic action, the barometer gradually rising 
again to the normal, or to a point a little lower than it was before the 
approach of the cyclone. 

By these conditions, as pointed out by Dove, the area of low pressure 
advances upon the area of higher pressure. As this matter is frequently 
misunderstood, it will be well to quote the words of Dove. '* The following 
statements will be sufficient to explain in a few words my views on this much- 
vexed question. It is erroneous to suppose that in the case of extensive 
barometrical oscillations, the air always flows towards the point where the 
pressure is least ; or, in other words, that the wind is always due to a dis- 
turbance of barometrical equilibrium. Such an interpretation would hold 
good neither for the cyclones, the direction of whose advance is at right 
angles to that of the prevalent wind, nor for the storms of the temperate 
zone, in which when the equatorial current is forcing its way onwards, the 
barometrical minimum is advancing in the direction of the current, and the 
air accordingly is flowing towards a district in which the barometrical level 
form of coast, or of mountains inland, is such as to be capable of producing a 
is relatively higher than in that from which it has travelled." * 

There is yet a further condition open to consideration, which is, that the 
most violent storms occur where there is the most direct opposition from 
resistance by land to tropical currents flowing in a westerly direction, as in 
the westerly impulse of the Trade winds. Storms are most violent where the 

♦ Dove's Law of Storms, p. 268. English Edition. Translated by B. H. Scott, 
M.A. 1862. 
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form of coast, or of mountains inland, is such as to be capable of producing a 
northerly or southerly deflection of the tropical current. This is the case 
with the tropical Atlantic system, the atmospheric currents of which are 
deflected towards the south and north from an axis about Cape St. Boque 
in South America, the northward deflection being still further increased by 
the disposition of land in North America, which produces, at the seasons of 
greatest temperature changes (near the equinoxes), the hurricanes and storms 
of the West Indian Isles. In the same manner also the westerly drift over 
the Indian Ocean upon Eastern Africa brings about hurricanes eastward of 
the African coast. The similar resistance of Eastern Asia to the Northern 
Pacific system produces in the same manner the typhoon storms. 

The author then proceeds to explain vortex motion as being the only form 
of motion as yet demonstrated experimentally by which one part of a fluid or 
gas can be projected within another part at rest, and gives an explanation of 
Hie phenomena which occur in the case of simple constant pressure, as, for 
instance, when two volumes of a gas at different pressures are separated by an 
aperture (Fig. 1), a conical jet then issues^ towards the side of the lesser 
pressure with very little projection. 



Fio. 1. 

The author next describes Prof. Tait*s mode of producing vortex rings by 
means of a box of which the lid is of canvas and the bottom perforated with 
a hole (Fig. 2). This box is set on its side, and some ammonic-ehloride. 
vapour is introduced. As soon as the box is filled with vapour, a shght 
blow on the canvas will project a smoke ring from the hole to a distance of 
80 or 40 feet. 



Fio. 2. 

NEW SERIES. VOL. VIII, 
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U the motions of the vortex ring be carefully observed, its matter is found 
to be in revolution by the axial or inner part in front of the ring being projected 
outwards ; so that if one of these rings were projected from west to east, the 
northern horizontal section of the ring would resemble the observed direction 
of currents in the northern hemisphere. This outward flow, as shown in Fig. 3, 
is known in vortex systems to complete a spiral, by moving upon the inner 
parts by exactly the same kind of motion as that which takes place in an atmo- 
spheric cyclone. The vortex is shown in 
section in Fig. 8. This particular form of 
motion is engendered by impulses only, and 
is entirely different from the first form of 
motion considered. Fig. 1, or that derived 
from a constant pressure; the pressure 
^ ^^ being found to produce only a small direct 

projection, whereas the impulse produces a 

highly projectile form of motion. Further, 

.the constant pressure causes only a direct 

motion of little translatory force, while the 

impulse produces a cyclonic or vorti- 

jij^ 3^ cose motion. Hence, from the nature of 

storms projected through greater pressures 

in quiescent air, there follows the prima facie evidence, that this could only 

occur with the vortex form of motion, even if this form had not been directly 

traced by observation in the storms themselves. 

In the experiment with the box just given, it may be observed that the 
centre of the vortex is relatively free, and that the rotation bends over to the 
resistance first caused by the periphery of the hole. It is nevertheless clear 
that the friction of the air would alone produce this efiect. This has been 
proved by the author in principle for various fluids by experiment.* 

The author points out that solar heat is generally admitted to be the cause 
of aerial displacements. He describes the diurnal movement of the baro- 
meter as greatest between the tropics, and shows that the whole action of the 
sun*s heat must be tractive in the direction of his own motion, that is, from E 
to W, traversing the globe in 24 hours. 

This action is modified by the principle pointed out by Hadley (Phil. 
Trans., 1735) that in the northern hemisphere winds commencing as south 
winds become south-west, and winds commencing as north winds become 
north-east. 

The vapour of the Trades ascends and is condensed. This condensation 
instantly produces a diminution of pressure in the upper regions, and tends 
to generate an impulsive action which is greatest in the upper regions, and is 
not easily measurable by the barometer at sea level. 

The author then considers the action of high land in modifying the motion 
of the upper atmospheric strata, and holds that, e.g. the West India hurri- 

* Fluids, pp. 26^-271. 
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canes are generated by these obstacles, and that they are projected far into 
the Atlantic, sometimes even to Europe. 

Experimental Conditions of Vortex Sections. — ^An experiment of Professor 
0. Reynolds,* shows that eflfects equivalent to those produced by Professor 
Tait*s vortex apparatus in air, may be produced in water, the projected water 
being made visible by colouring matter, as the movement of the air is rendered 
visible by smoke. This experiment opens out a method of following vortex 
motions in water ; and as these motions in water are slower than in air, they 
are more easily observed. Professor Beynolds projects the vortex or 
whirl-rings from the end of a deep trough 8 feet long filled with water ; the 
projection is made by pressure upon a piece of thin sheet India-rubber 
stretched over the mouth of a funnel containing coloured water, the stem of 
the funnel being inserted in the trough deep in the water. The author has 
found that if the water be lowered to the mouth of the funnelf, its surface 
will cut off part of the whirl-ring, so that the part only which is below the 
surface will be projected. The motion within the vortex is by this means 
clearly shown. The section of this ring at the surface will represent two 
whirlpools, which constantly diverge 
and increase in diameter (Fig. 4). 
The water being coloured, the whurls 
will be seen to be revolving each to- 
wards its centre, in which there is a 
deep depression. Now, if pressure 
were represented by the depths of 
water in the trough, it would follow 
that although the whirl currents were 
inflowing, the pressure in the centre 
of the section of the vortex ring would 
be less than in other parts. It is 
also evident from his experiment that the inflowing currents engender pres- 
sures, not internal but external, by the constant deflection of the tangential 
force of the rotary system. The author's own experiments show that any 
section of a vortex may be projected by cutting off the other parts by resist- 
ance; as, for instance, a thin section of a vortex ring may be projected 
between two plates.^ The above experimental condition shows that in the 
ease of the atmosphere the resistance of the surface of the earth may leave 
the horizontal elements of a vortex system only active, the vertical element 
being cut off by the friction of the land or sea. Cyclones may, therefore, 
represent parts of a vortex system, or there may be a complete vortex sys- 
tem engendered in one plane only. Further, the diminished pressure in the 
centre of the vortex or cyclone is not necessarily a down-flowing or an up- 
flowing system, but a result merely of tangential action, where gravitating 
matter tends to take a position of equilibrium. This may be partially shown 




Fig. 4. 



♦ Proceedings of the Royal Institution, Vol. viii. p. 272. 
t Fluidf, p. 220. X Fluids, p. 221. 
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by a very simple experiment. If a cap of tea be stirred, so as to put the 
liquid in rotation, and then milk be poured in near the side of the cup, the 
milk will at first flow towards the centre in spiral lines without disturbing 
the general tangential action of the revolying liquid. 

Assuming that the earth by resistance diverts the lower portion of a vortex 
system, there should be, according to the above conditions, at some distance 
above the surface of the earth, a cyclonic system revolving in two horizontal 
planes, the one from lefb to right, and the other &om right to left. In 
Europe the rotation of cyclones is from right to left ; it is, therefore, neces- 
sary to consider this case. Now, if it be assumed that the overflowing tropical 
current must return to the earth, as it cannot always be projected upwards 
from the same quantity of air, and that this current is pulsatory or projectile 
as is assumed and observed in winds, it may also be assumed that its return 
to the earth will be somewhere represented by an excess above normal pres- 
sure. This excess of pressure on the globe is found on the average prin- 
cipally about latitude 80° ; but as the polar side of this downflowing current 
will be the colder, the condensation of vapour producing instantly a certain 
diminution of pressure, will have a constant tendency to draw the stream 
towards the cool side, so that the descending current is, on the average, 
probably spread over a latitude of from 30° to 40° at about the equinoxes. 
Therefore, if the vortices are projected as proposed in this paper, the northern 
part of this vortex, or cyclone, will be from right to left to the north of say 
40°, but it will be from left to right between this and the equator ; which the 
author presumes to be the case under normal circumstances, although he 
has no means of verifying it. Thus taking the Mediterranean to represent 
in this region the down-flowing area, the European vortex projections 
should, according to this theory, rotate their currents from right to left, and 
the African from left to right. 

There is, however, another matter to be considered which will modify the 
above conditions, namely, that the relative velocities of the two sides of a 
bi- whirl or bi-cyclonic projection in a direction from west to east, will be 
materially affected by the diflerence of latitudinal arc in which the separate 
whirls are projected. This may be shown by a diagram (Fig. 5). Let W E 
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be the axial line of projection from west to east. Let the lines a a', b h' 
represent parts of parallels of latitude. Then any body resting upon the 
earthy the air included, vXaa' will have excess of motion over another body 
at h b\ in the ratio of the difference of lengths of latitudinal arcs a a^ to b b\ 
Or any body resting at c c' will have like excess over a a'. Now take a 
certain latitude of the globe, say 45^ N, where the surface of the earth 
will have an approximate velocity of rotation equal to 500 miles an hour, 
and suppose a westerly wind to be blowing with a velocity of 21 miles an 
hour (that is what Sir John Herschel describes as a good sailing breeze), 
this velocity must be evidently plm that of the earth's surface velocity, or 
521 miles an hour. And suppose the wind to be deflected in a vortex sys- 
tem north and south, by any resistance, aerial or otherwise, near E, and that 
the deflections are such as would extend 2^ to the north and to the south to 
form a vortex system or pair of cyclones of 240 nautical miles in diameter 
each. Now suppose the assumed northerly deflection of the wind to remove 
the air from its position at a to b'^ it will then clearly be moved to a portion 
of the earth whose velocity is less, namely, about 479 miles an hour, whereas 
the wind maintaining its original force will be at 521 miles absolute velocity 
as before; it will, therefore, have a plus velocity over this part of the earth's 
surface to which it is deflected of 42 miles an hour, assuming it to maintain 
its force. Therefore, the cyclonic action continues in excess of the initial 
projection over the velocity of the earth at this position of 47°, and thereby 
may have power to complete the cyclone. And if it be supposed that the 
southern deflection be removed from a and the wind deflected 2° south to a 
position e by vortex motion, the wind, assumed as before to be of an abso- 
lute velocity of 521 miles an hour, will now be deflected to a position of the 
earth which possesses the same velocity as itself; therefore the air arriving 
in this position will have no plus velocity, and consequently become calm. 
From this it follows that westerly vortex currents will be unable to complete 
cyclones in temperate regions in this hemisphere if projected in a direction 
from left to right, so that cyclones from right to left only are observed. On 
a similar hypothesis it might easily be shown that easterly winds would be 
affected in like manner, but the author assumes that the above demonstration 
of the principle argued is sufficient. 



DISCUSSION. 

Professor Archibald remarked that he had just begun to read a book 
lately published by Mr. Stanley on "Fluids,'' in which a theory of cyclones 
was put forward, which he supposed was somewhat similar to that propounded in 
the present paper. The author evidently attached much importance to the 
formation of vortex-rings, such as the smoke-rings exhibited on the present 
occasion. He thought, however, that it had yet to be proved that the cyclones 
in nature were identical in all respects with the vortex-rings of the laboratory. 
For his own part, he considered the existing theories of cyclones, especially that 
of Ferrel, sufficient to account for all the phenomena observed. 

Mr. RuNDELL said he was glad to have the opportunity of making some 
objections to the commonly received ideas of the mechanical conditions which 
influence cyclonic areas of low barometric pressure. tL^ must beg the indulgence 
of the Fellows for so directly opposing what he believed to be the opinions of 
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several of t^e leading meteorologists. There appeared to him to be too ready 
an adoption of the views of Meldmm, without consideration of the very 
great mechanical difficulties which attended them. He had observed with regret 
the leaning which some of the Fellows were showing towards the idea that vast 
currents of air travelled by spiral lines towards a common centre during circular 
storms. His own view was that the preponderating force was a centrifugal one. 
He might illustrate it by what might be seen in country fairs, or in a crowded 
place when a mountebank wanted to clear a space for his performance. He 
began by taking up a boy by the middle and making him kick outwards very 
violently. By carrying round the boy in a constantly enlarging spiral course, he 
cleared away the crowd, and produced what he might term the area of low 
pressure in the middle. Of course, this was a rough illustration only. He 
admitted that analogy was not ar^ment ; and he trusted the authoi of the paper 
would excuse him for applying this remark to the very interesting experiment he 
had brought forward. It was difficult to treat in a popular way a matter which 
was so essentially mathematical. He had sometimes tried to consider the effect 
of friction or retardation on a stream of atmosphere, say a stream of ^ mile or so 
in width, forming part of those immense SW currents of perhaps 300 or 400 miles in 
width and 1,000 or 1,500 miles or more in length, which were sometimes depicted 
upon the daily weather charts. A retardation in any part of such a stream of 
air, even of very small extent, would cause what was termed a telescopic action 
when a railway- train was arrested in its motion, and there was an over-riding of 
the carriages upon one another. So the air would accumulate at the place 
of retardation, and produce an increase of barometric pressure far beyond 
experience, unless the retardation was exceedingly small. If this was the case 
when the stream was an isolated one, how much greater would be the result 
when a vast number of streams were all converging on one point, and when, 
instead of a small retardation, there was a total stoppage producing a central 
calm. The difficulty of conceiving the mechanical conditions necessary to the 
explanation of such a state of things seemed to him so great, that be feared to 
give a name to the theory that made such an explanation necessary. A German 
meteorologist had said that a current of tropical air coming from a low into a 
higher latitude, and meeting a relatively quiescent atmosphere, would necessarily 
produce a circular stream or area of equal pressure; and it was easy, he thought, 
to conceive a large circular ball of air impinging against an immense tube of 
quiescent air like a cushion to a gigantic billiard-table, and being constantly 
deflected by successive portions of comparatively still air, so as to produce a 
circular but centrifugal stream ; and it must be remembered that circular 
streams of air presented much easier conditions of retardation or continuance 
of motion, as in fact was proved by the smoke-rings just exhibited, than was 
possible with vast streams of air moving in a straight line, or incurving towards 
a single point. He hoped he had said enough to show that Mr. Meldrum's idea 
should not be received except with caution and after ample consideration. 

Mr. Stanley in reply said that the vortex was the only form of motion 
known of free projection ot one part of a fluid within another part. He con- 
ceived that physical laws of matter upon which any theory must be founded 
could be best taken from what had been termed laboratory experiments. He 
had worked out this paper independently of his book on *' Fluids," in which 
only a few references had been made to the subject. 

The President (Mr. Laughton) said that many of the statements and 
suggestions in the paper could scarcely be accepted without very distinct proof. 
Doubts as to the correctness of the geographicid facts had already been referred 
to ; and the question would naturally arise as to the way in which the vortex- 
rings were produced on a large scale over the surface of the earth. Another 
difficulty had occurred to him, which was this : The author had spoken of the 
rings as passing along unbroken, but with a half or, perhaps, a third of their 
circumference cut off by the ground ; he could scarcely believe this possible : 
he believed that if the experimental rings struck the floor they would at once 
break up. Professor Archibald had referred at some length to Mr. FerreVs 
investigations ; for himself, he doubted the practical value of these : some of 
Mr. FerrePs results were certainly very wide of the facts as observed ; he thought 
that the data of the problem were too vague and too complex to admit ol satis- 
factory mathematical treatment. Nothing, perhaps, would seem better established, 
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theoretically, than the tendency of a moving body, in the northern hemisphere, 
to diverge to the right ; but he had never been able to find that this theoretical 
divergence had any where been observed. Several alleged instances he had 
himself been able to disprove : amongst others, the statement that in railways 
the right-hand rail was subject to excessive wear ; or that gunshot had a 
deflection to the right : he had found no evidence in support of these statements, 
but a great deal of evidence, of the very best quality, in controvertion of them. 
He had thus been forced to the conclusion that the divergent effect of the rota- 
tion of the earth was practically swallowed up by the continuous friction. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

May 17th, 1882. 

Ordinary Meeting. 

John Knox Laughton, M.A., P.R.G.S., P.R.A.S., President, in the Chair. 

Miss Wilhelmina L. Hall, The Gore, Eastbourne ; 
Edwin James Pearson, Millfield, Berkhampstead ; 
John R. Somerfield, M.D., Chesterfield ; and 

William John Vernon Vandenbergh, 77 Campsboume Road, Homsey, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

** On the diurnal variation op Wind and Weather in relation to 
IsoBARic Lines." By the Hon. Ralph Abercromby, F.M.S. (p. 213.) 

" Mechanical Conditions op Storms, Hurricanes, and Cyclones." By 
W. F. Stanley, F.M.S., F.R.M.S. (p. 244.) 

"Weather Statistics op Sydney, 1841-1846, and op Melbourne, 
1848-1866," from the Diary of Andrew Ross. (p. 252.) 



June 21st, 1882. 

Ordinary Meeting. 

John Knox Laughton, M.A., P.R.G.S., F.R A.S., President, in the Chair. 

The following Papers were read : — 

" A new Metal Screen for Thermometers." By the Rev, Fenwick W. 
Stow, M.A., F.M.S. (p. 228.) 

" On the Effect of Different Kinds of Thermometer Screens and op 
Different Exposures in estimating the Diurnal Range of Temperature 
AT THE Royal Observatory, Cape of Good Hope." By David Gill, LL.D., 
F.R.A.S. (p. 238.) 

" Some Account of a Cyclone encountered prom January 14th to 
the 19th, 1880, in the Mozambique Channel, by R.M.S. * Danube,' Captain 
Draper." By Charles S. Hudson. (Abstract.) (p. 262 ) 
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" Weather Statistics of Sydney, 1841 1846, and of Melbourne, 1848-1866," from 
the Diary of Andrew Ross. 

Under the term ** Fine ** is included all those days that were fair or nearly so ; and ** Bad,'* all 
days which were more or less wet (except slightly). 
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Jan. dry, except May, others rather dry. 

Feh. rather wet. Nov. dry, with hot winds, slight frosts at Honter Biver. 

Aug. wet, Jan. Oct. and Nov. very dry, frost at Hunter Biver. 

March and Dec. very dry. June and Oct. rather wet. 

April and May wet, others rather dry. 

Aug. to Nov. rather wet, others rather dry. 

Feb. dry. May, Aug. and Nov. rather wet. 

Jan. and Oct. dry. April, July and Sept. rather wet. Storm Nov. 

Hot generally, rain in June, dry others. 

June, Sept. and Nov. wet, others dry. 

May, July, Aug. and Sept. very wet. 

May and Aug. wet, others rather dry. 

Jan. and Feb dry. Aug. wet. 

First 5 months very dry. Sept. very wet. 

May, June and July rather wet. 

First 5 months rather dry. Aug. Sept. and Oct. rather wet. 

July, Aug. and Sept. wet. Jan. and March very dry. 

Jan. July and Sept. rather wet. Dec. dry. 

General average throughout. 

July, Aug. and Oct. wet. 

Jan. Feb. and March dry. May, July and Deo. wet. 

May, Aug. Sept. and Oct. wet. 

April, Aug. and Oct ; Jan. Feb. and March dry. 

First 4 months very dry, also the last 3 months. 

June, July and Sept. rather wet. Feb, and March dry. 



From 1851 toi866 the record was kept at Kangaroo Ground, Melbourne. 1855 — January 27th, 
the thermometer in the shade registered 102°; 1857 — ^December 24th, 104°; 1863 — ^Febraary 
2nd, 103°; and 1867— January 12th and 13th, 105°. 1 849 —November 26th to 27th: A violent 
storm, wind and rain in Hobson's Bay. 1851 — February 6th: Great dust storm and violent hot 
wind. 1855 — November and December: Storms, heavy rains. 1863 — March i8th: Heavy rain. 
1863— July: Very stormy. 1863 — December: Great floods. 1866— June nth: Severe frost. 

" Some Account of a Cyclone encountered from January 14th to the 
19th, 1880, in the Mozambique Channel, by R.M.S. * Danube,* Captain 
Draper." By Charles S. Hudson. (Abstract.) 

This paper gives in detail the experience of the author, an officer on board the 
* Danube.' A chart shows the track of the storm and also of the vessel. 

The following are a few of the most important points in connection with the 
storm : — 

On January 14th the * Danube ' was lying in Mozambique Harbour, and was 
apparently on the outer edge of a cyclonic storm passing to the westward, 
the centre of which was at this time somewhere to the southward. The vessel 
was bound to Delagoa Bay and Natal, and on her voyage apparently came 
within the influence of a cyclonic storm ; at 5 a.m. on the 16th it was blow- 
ing a hurricane from about NNW. The author assumes that this cyclone 
had been traversing the Indian Ocean somewhat to the northward of the 
usual track, so far in fact that instead of recurving off the eastera coast of 
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Madagascar, to the south-eastward by the Mauritius, it had passed north of 
Madagascar and into the Mozambique Channel, and he considers its general 
course to have been at this time somewhere from west round to south-east. The 
chart shows the etorm at this time to be travelling south-westward at the rate of 
about 5 or 6 miles per hour. The veerine of the wind is taken to show that the 
vessel was under the influence of the cyclone on the 16th and 17th ; and at noon 
on the 18th she was in the south-west quaarant of the storm, and the storm- 
centre is said to be travelling on a course to the eastward of south, having for a 
second time crossed the track of the vessel. 

It is assumed that the cyclone, having entered the Mozambique Channel to the 
northward of Madagascar, did not meet with any obstruction from land until it 
impinged upon the African shore, south of Sofala ; and had there been hi^h land 
there, probably it would have recurved back to the S£ at an angle of much 
greater acuteness than appears in the track laid down for it, but meetine on the 
coast with only low-lying land, it is assumed that the low-lying land had not 
the power to deflect it, and until it began to feel the influence of the high lands 
lying further in shore, that it continued on its original path. 
^ The barometer was not at any time observed at a very low reading ; each 
time the ship approached the storm-centre it appears to have given full warning, 
and always rose upon the storm-centre receding. 

The direction ot the track of the storm is the same as that of most Indian 
Ocean cyclones, only the point of recurvature is more to the westward, and it is 
assumed that this is where all the Mozambique Channel cyclones find their origin, 
and that they may be all expected to travel on approximately the same path. 

Cyclonic storms are rare at Mozambique ; considering the number experienced 
at the Mauritius and in its north-eastern neighbourhood, it goes far to lay some 
value on the suggestion that a cyclone is only experienced in the Mozambique 
Channel when a cyclone generated over the Indian Ocean has travelled across 
to the westward, much to the northward of its average course, and recurves in 
the Mozambique Channel to the west, instead of east, of Madagascar. 

" Rainfall op Prerb Town, Mombassa." 1875-1881. By R. H. Twioa, 
M.In8t.C.E., P.M.S. 

The following Table is compiled from daily observations of ridnfall, taken by 
Mr. J. R. Streeter, agent of the Church Missionary Society. Mr. Streeter remarks 
that *' The SW monsoon is ushered in with much thunder and lightning. Strong 
winds begin at the end of March, when all main crops are sown ; and the NE 
monsoon commences in September, when we chance sowing some kinds of grain, 
but do not always reap as the crops get burnt up. Strange to say, the year 1880, 
although the total rainfall was light, was the best for crops, l>ecause the rains 
came at seasonable times, and some rain fell early in 1881." 

Mr. Streeter also says, " The rain falls mostly at new moon in the dark early 
mom." The author's experience in the West Indies led to the conclusion that 
the moon's position had much influence on the force of the wind. 

Another passage in Mr. Streeter's letter is to the effect that ** There is little 
dew along the coast, but some 10 miles inland there is a range of hills almost 
800 feet high, and on the other side there are heavy dews and rather more rain, 
so that rice grows up hill and down dale of superior quality and quantity to that 
grown in the swampy ground along the coast." The author may call attention 
here to his paper read before the Society in 1869 as to observations at Sombrero, 
West Indies. In that it is said there was no dew, but this was easily accounted 
for by the island being a bare rock. 

It would appear from these rainfall tables that while Frere Town may be a 
healthy settlement, and well placed for communication with the external world, 
it is, owing to the want of dew and uncertainty as to the times of rainfall, a 
locality in which agriculture cannot be carried on profitably, while about 10 
miles off the climate is all that can be desired. 

The destructive falls of rain at Frere Town are instanced by a fall of 10*90 
inches occurring in 36 hours on the 29th and 30th of April and Ist of May, 1878. 
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Bainfall of Frere Town, Mombassa, East Coast of Africa, Lat. 4^ S, as measured by Mr. J. B. Streeter, 
gauge 30 feet above the sea level, and 200 yards from the shore, i foot above ground; also for < 
parison the average fall for 5 years, 1874- 1878, at Zanzibar, as measured by Dr. Robb.* 



Year. 


Jan. 


Feb. 


Biarch. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Toi 


1875 
6 

I 

9 

1880 

I 


Ins. 

'35 

•»5 

7'66 

•37 
•00 

78 


Ins. 

•Vs 

•00 
•5» 

317 
•36 

5-6o 


Infl. 
500 

3*57 
371 

475 
1-39 
I '96 


Ins. 
7-09 

O'OO 

+•50 

12*46 
10-50 

6-31 


Ins. 
14-12 
1616 
12*82 

4-46 
1636 

9-62 


Ins. 
6-28 

6-71 
8-o8 

43 » 
i-xo 


Ins 

9*21 

460 
4-IO 
1-90 

2*02 

945 


Ins. 
1-88 
2-68 

979 
4-26 
i-8i 
1*39 


Ins. 

•37 

2-66 

1075 

3-09 

1-25 

•15 


Ins. 
4*59 
'97 
12-44 
3-04 
4-04 
4*39 


Ins. 

•35 

•56 

ai"o5 

a*09 

320 

656 


Ins. 

4-68 

•60 

3*49 

•30 

•55 
176 


In 

53* 
4»* 
89' 
5** 
48- 

43' 

6*: 


Average 
Frere 
Town 


^'S7 


164 


3-40 


781 


12*26 


4-93 


5-21 


3-63 


3-04 


4-91 


5*64 


1-90 


SS'i 


Average 
Zanzibar 


»'33 


3-00 


5-92 


14-84 


6*96 


2-09 


2*32 


2*49 


1-86 


375 


7*39 


806 


6rc 


Quantity derived from falls of over i inch in 24 hours (extraordinary falls). 


1875 
6 

7 
8 

9 

1880 

I 


7-II 


• • 
2-95 


■ • 

2-30 
3-05 

i'i9 


3-68 

2-00 
10-05 
723 
4-03 


909 

1379 

11-87 

370 

5-o8 


i*io 
1*18 

2*70 
573 


370 
1-32 

2*45 

1*90 

3*12 


1-04 

6-20 

1*10 


I'OO 

8-37 


4-00 

10-58 
2*30 

2'IO 


1314 

4-67 


4-6o 


22*4 

243 
6o-3( 
32-3! 

22-li 

I90< 



The general characteristic of this rainfall, as shown by the above, is uncertainty, falls of over i in 
forming more than half the total ; by eliminating these heavy falls, the remamder, when plotted, givet 
smooth curve, rising from 0*38 inch at the commencement of the year to a maximum of 3*41 incli 
in May, declining to 1-48 inch in September, rising to 2*46 inches in November, and then dedinii 
again. 

Mr.'TwiGG said that his object in bringing the paper before the Society was to 
afford some reliable information as to the rainfall of a part of the world about 
which but little was known. He had compared Mr. Streeter's observations with 
those made by Dr. Robb at Zanzibar, and found them to agree very fairly. 

Mr. Strachan remarked that as the rain-gauge was rather near the sea, spraj 
might at times have been blown into it. 

Mr. Dymond objected to the author eliminating the large rainfalls in order to 
obtain a smooth curve. These heavy falls constituted a large portion of the 
annuid rainfall, and so could hardly be styled '* extraordinary " falls, and the 
curve obtained after their removal was not a representation of facts. 

Mr. Symons believed that the author's idea was merely to separate the regular 
from the irregular rainfall, and so to show in a curve the rain which might be 
regarded as the absolute minimum and as sure to fall. Meteorological observa- 
tions were much needed in Africa, and any information as to the meteorology of 
East Africa was especially useful, as so little was known about those regions. 
A good map of Africa coloured to show the proportion of rainfall had been 
constructed by the late Mr. Keith Johnston from travellers* notes of rainfall. 
He thought it was a great pity that English missionaries took so few meteoro- 
logical observations. French, and especially German, missionaries frequently 
furnished records, which were not merely of scientitic value but which tended 
to the advance of civilization. 

Mr. Strachan remarked that he had inquired respecting the meteorological 
instruction given to missionaries, and had found that as a rule they received 
none whatever. 

Mr. C. Harding said that the method of charting meteorological observa- 

• Quarterly Journal, Vol. VI. p. 30. 
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tions from travellers' notes was apparently the same as that extensively used 
by the late Captain Maury in dealing: with observations at sea, and indeed was 
the method generally followed in the discussion of marine meteorology. 

Mr. Ellis remarked that the difficulty which the author had found in 
forming an average rainfall was felt in dealing with other elements, magnetical 
as well as meteorological. What should be retained or what discarded in form- 
ing means was sometimes a question. Thus' at Greenwich the great magnetic 
storms were omitted in forming magnetic diurnal inequalities, whilst in regard 
to atmospheric electricity it was found better to retain all indications. 
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Janvier et Fevrier. 4to. 

Contains : — Sur les Expeditions polaires Internationales, par L. Teisserenc de 
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The meteorological observations 'discussed by Mr. R. Strachan in this Part 

were made at Winter Harbour, Winter Island, Igloolik, Port Bowen, Port 

Leopold, Wolstenholm Sound, Fort Simpson, Walker Bay, Cambridge Bay and 

Camden Bay. 

Journal op the Scottish Meteorological Society. New Series. Nos. 
LXIV.-LXIX. 8vo. 1882. 

Contains : — The mean atmospheric pressure of the British Islands, by A. 
Buchan (18 pp. and 4 plates). This paper shows by the aid of maps the geo- 
graphical distribution of mean atmospheric pressure for the months and the year 
during the period 1857-1880. A table is also given showing the mean monthly 
and annual pressure at 20 places in Ireland, 147 in Scotland, and 128 in England. — 
The mean temperature of the British Islands, by A. Buchan (19 pp. and 4 plates). 
This is a companion paper to the preceding one, and is treated in the same 
way. — The Meteorology of Rothesay, by A. Buchan (7 pp.). — Remarks on the 
climate, in relation to disease and mortality, of the Faroe Isles, by Dr. E. 
Madsen 1 9 pp.).— Directions for the measurement of trees, by the late Sir R. 
Christison (2 pp.). 

Madeira Meteorologic. By 0. Piazzi Smyth, F.R.S.E., and Astronomer 
Royal for Scotland. 1882. 83 pp. and 2 plates. 8vo. 
This is a Paper read before the Royal Society, Edinburgh, on May Ist, 1882, 
which the author has published in book form. The work is divided into five 
parts, viz. 1. Introduction to the chief feature of Madeiran Meteorology now to be 
inquired into ; 2. Cycle of a day, and succession of days, in Madeira as compared 
with Lisbon ; 3. Cycle of a year, in Madeira, as compared with several other 
places in nearly similar latitudes ; 4. Occasional phenomena peculiar to Madeira ; 
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and 5. General renults for vegetable and animal life in Madeira. The appendices 
contain the results of observations made in M adeira and at other places. 

Mbtsobolooical Chabts fob the Ocean Distbigt adjacent to the Cafe of 
Good Hope. Official No. 48. 1882. 

Reuabks explanatobt of the Chabts of Meteobolooical Data fob the 
Ocean Distbigt adjacent to the Cape of Good Hope. Official, No. 48. 
4to. 84 pp. 1882. 
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currents and sea surface temperature. 
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Cape of Good Hope. (Between lat. 80° and 50° S, and long. 10° and 
40° E.) By Capt. H. Toynbeb, P.R.A.S. Presented to the Meteoro- 
logical Council, and published by their authority. Official, No. 44. 
4to. 111pp. and 20 plates. 1882. 

Capt. Toynbee has discussed in detail the gales of the months of January and 
July only, as these are considered sufficiently typical of the summer and winter 
seasons. 

Meteobological Obsebvations at Stations of the Second Obdeb fob the 
TEAB 1879. Published by Direction of the Meteorological Council. 
Official, No. 45. 4to. 191pp. 1882. 

This contains the observations in extenso at 9 a.m. and 9 p.m. from 26 stations 
in the British Isles, and also the monthly and annual summaries from 36 stations. 

Meteobologische Beobachtungen in Deutschland von 18 Stationen 11. 
Ordnang, sowie von 8 Normal- Beobachtnngsstationen and den Signal- 
stellen der Deutschen Seewarte fiir 1880. Jahrgang II. 4to. 804 pp. 
1882. 

This contains the daily observations as well as the monthly and annual results 
from 18 second order stations in Germany ; and also the hourly values for 
atmospheric pressure, temperature, and direction and velocity of the wind, from 
the following 7 stations, viz. : — Hamburg, .Kiel, Wiistrow, Swinemiinde, Neu- 
fahrwasser, Memel, and Keitum. 

Pboceedings of the Eoyal Institution of Gbeat Bbitain. Vol. IX. 
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Contains : — The Weather and Health of London, by A. Buchan (15 po.). — 
Magnetic Disturbance, Auroras and Earth Currents, by rrof. W. G. Adams, F.R.S. 
(16 pp. and 3 plates). 

Pboceedings of the Royai* Society. Vol. XXXTV. No. 221. 1882. 8vo. 
Contains : — On a Deep Sea Electrical Thermometer, by C. W. Siemens, 
D.C.L., F.R.S. (6 pp.) This contains the results of experiments made with the 
Electrical Thermometer and also the Miller-Casella Thermometer, by Commander 
Bartlett, of the U.S. Coast and Geodetic Survey, in August 1881. 

Repobt and Tbansactions of the Penzance Natubal Histoby and Anti- 
QUABiAN Society. 1881-82. 8vo. 
Contains : — Meteorological Tables showing the mean temperature and rainfall 
for each month for 18 years, from 1860 to 1877, at Penzance, from observations 
made by Mr. W. H. Richards, and reduced by Mr. N. Whitley (3 pp.). 

Repobt on the Stobm of Octobeb 13-14, 1881. By Robebt H. Scott, 
F.R.S. Published under the Authority of the Meteorological CounciL 
Official, No. 46. 1882. 8vo. 23 pp. and 9 plates. 
The author in this report deals with the area of the Telegraphic Reporting 

System and itith such data only as have reached the Meteorological Office, in 
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order to show the degree of minuteness with which the telegraphic and other 
reports enable him to trace the history of such a storm and the degree of com- 
pleteness of the warnings the authorities of the Office were able to issue of its 
approach. In an appendix, the author gives some particulars of the great storm 
of January 6th, 1839, whose course appears to have passed along a similar track 
to that of October 14th, 1881. 

Symons's Monthly Mbteobological Magazine. Vol. XVII. Nos. 199-201. 
August-October, 1882. Bvo. 
Contains : — The Copenhagen Meeting of the International Meteorological 
Committee (3 pp.) — The British Association at Southampton (3 pp ). — Fifteenth 
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increase of underground Temperature downwards, in various locidities of dry 
land and under water, embodying a summary of the previous fourteen reports 
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(15 pp.). 
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No. 1. Report on the Solar Eclipse of July 1878, by Prof. Cleveland Abbe (186 pp. 
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Lieut. A. W. Greely (4 pp. and 12 plates). — No, 3. Chronological list of Auroras 
observed from 1870 to 1879, compiled by Lieut. A. W. Greely (76 pp.).— No. 5. 
Information relative to the construction and maintenance of Time-Balls (31 pp.). 
— No. 6. The Reduction of Air-Pressure to sea level at elevated stations west of 
the Mississippi River, by H. A. Hazen (42 pp. and 20 plates).— Report on Six 
Hundred Tornadoes, by Sergeant J. P. Finley (19 pp. and 3 plates). 
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Bedigirt von Dr. J. Hann. XYII. Band. Augost-Gctober Hefte, 
1882. 8vo. 
Contains : — Geschwindigkeit, Tiefe und Aenderungen der barometrischen 
Minima ih den Jahren 1876 bis 1880, von Dr. J. van Bebber (11 pp.) — Die 
Entstehung der Cyklonen, von Dr. P. Andries (21 pp.) — Eine locale Grewitter- 
cyklone, von Dr. Assmann (5 pp.). — Die Hohe des Nordlichtes, von S. Tromholt 
(10 pp.).— Die Luftstromungen iiber Berlin, dargestellt nach den Ergebnissen 
dreijahriger in fortlaufender Reihe fortgesetzter Wolken- und Windmessungen, 
von Dr. F. Vettin (7 pp ). — Untersuchung uber die raumliche Vertheilung 
gleichzeitiger Neiderschlage in der Schweiz, von G. Mantel (8 pp.). 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEIVIBER 31, 1881. 

ReiCARKS on the WeATHEB DUBINa THE QUABTEB ENDING DECEMBER 3 1ST, l88l. 
By JjLMSB Glaisheb, Esq., F.B.S., jre. 

The weather in October was cold, and at limes painfully so, with winds for the most part 
from S.E., E., and N.E. The month proved to be the coldest October about London for 64 years, 
although the October of the year 1842 was nearly as cold. On the 13th the barometer reading 
decreased rapidly, and the wind blew heavily from the north-west, increasing in strength during 
the night, to a very violent gale on the morning of the 14th. On this day great damage was 
done. About London, slates, tiles, buildings in course of construction were blown down in great 
numbers. Large trees were uprooted, and during the morning locomotion was difficult and 
dangerous. The gale extended all over the country, many thousands of large trees being blown 
down ; there was loss of life at many places, and great damage to property everywhere both on 
land and sea. The month was almost free from thunderstorms, and but little lightning was seen ; 
snow fell on the 15th at Wrottesley, and at this time the mountains in Wales were white with 
snow, as also were those in Cumberland at the end of the month. 

The month of November was fine and warm being a great contrast to that of October ; the 
prevalent winds were from the W., S.W., and S. and there was almost a total absence of north 
and north-west winds. The mean temperature of the month at Greenwich was 48°' 7, being 3°* 4 
warmer than in October, and warmer than in any November back to 1852 which was 48"^ '9. In 
the year 18 18 the mean temperature of November was 49° '2 being the warmest November on 
record, and there was no other instance back to 1771 of so warm a November as this. 

The weather in December for the first week was cloudy and generally warm ; from the 8th 
to the 25th it was cold, with frequent fog, at times dense ; on the 26th it became warmer, and 
continued so to the end of the year. The weather throughout the month was open. The range 
of readings of the barometer was great, being as large as i°'5 at southern stations, increasing 
to i°*8 and i°*9 at northern stations. There was a good deal of fog at stations in the Midland 
counties. 

About London the mean daily temperature of the air, with very slight exceptions, was below 
its average till November 3rd ; the mean daily defect of temperature for these 34 days was 4° • 8, 
the very cold days being October 5th with a temperature 11° below its average, October i6th, with 
ii^'i below its average, and October 30th, 31st, and November ist, with n^'-S, 12° '6, and ii°-g 
respectively below their averages. On November 4th a warm period set in and continued to 
December 7th, a period like the preceding, of 34 days in> length, whose mean excess of daily 
temperature was 5°' 4; of these, November 5th, nth, 12th, i3tU were ii°*4, 10°, n*** i, and io°*7 
above their averages. From December 8th to December 25th, ^e temperature was mostly cold ; 
the average daily deficiency of these 18 days was 2° '6, and the average daily excess of temperature 
from December 26th to the end of the year was 4° '8. 

The mean temperature of the air for October was 45° '3, being 3° '5 and 4° '8 below the 
average of no years and 40 years respectively ; it was o°*9 and 3° '8 lower than in 1880 
and 1879 respectively. 

Back to 1771 there have been but five Octobers so cold as this, viz. : 
In 1782 the mean temperature was 45**' 2 
1784 „ 43°-9 

1786 „ 44°. 7 

1817 >, 45°'o 

1842 „ 45° '4 

1881 „ 4B'''3 

The mean temperature of the air for November was 48°* 7, being 6^*4 and 5® '3 above the 
average of no years and 40 years respectively ; it was 6° '2 and 10'' '4 higher than in 1880 
and 1879 respectively. 

Back to the year 1771 there have been but three Novembers whose mean temperature exceeded 
48°, the instances ^re : 

1818 when it was 49°' 2 
1822 „ 48**- 2 

1852 „ 48°- 9 

188 1 „ 48^-7 

The mean temperature of the air for December was 39°* 8, being o***8 above the average and 
o°* I below the average of no years and 40 years respectively ; it was 3° '4 lower than in 1880 
and 7° • 4 higher than in 1879. 

The mean temperature of the quarter was 44° '6, being i°*2 above the average of no years, 
and o°' I above the average of 40 years. 

The mean high day temperature of the air in October was 5 2° '4, being 5° '8 below the average 
of 40 years ; in November it was 54°' o, being 5° -3 higher than the average, and in December 
was 43° '9, being o°*8 below the average. 

The mean low night temperature of the air in October was 39^*0, being 4° '5 below the 
average of 40 years ; in November it was 42°* 8, being 5" '6 above the average, and in December 
was S4^'9i being o'''3 below the average; therefore both tlie days and nights were cold in October 
(ind December, an4 were verjr warm in November, 
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26 On the Jfeather during the Quarter ending December ^ist^ 1881. 

The meaa temperaturo of the air in October was io°'i lower than in September, in 
November was 3^*4 higher than in October, and in December was 8° -9 lower than in November. 
(From the preceding 40 years observations the decrease of temperature from September to 
October is 7*1, from October to November is 6°* 7, and from November to December a^^'S.) 

From September to October there was a decrease of temperature at all stations ; south of latitude 
51° it was 7^*6; from 51° to 52® it was 9° '7, and gradually decreased to 8° -a at extreme 
northern station ; from October to November there was an increase from 2° to 3° at every 
station, and from November to December there was a decrease of 8° upon the avOTage from aU 
stations. 
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NOTK.— In reading this table it will be borne in mind that the plus sign (+) signifies abovt the aTerage, and that the 
minus sign (-) signifies below the arerage. 

The average duration of the different directions of the wind referred to eight points of the 
compass, and the duration of each direction in each month in the quarter, were as follow : — 
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The sign ( + ) denotes excesses over averages ; in October the largest numbers with a ( + ) 
sign are those opposite to S.E., E., and N.E. ; in November opposite W., S.W., and S. ; and in 
December opposite to W. aud S.W. 

The sign (— ) denotes deficiences below averages. In October the largest numbers are opposite 
S.W. and S. ; in November opposite to N. and N.W.; and in December opposite to N.W. and N.E. 

About London the mean daily pressure of the atmosphere till October 8th was above the average 
by 0*4 in. ; from the 9th to the 14th it was below by 0-12 in. daily ; then for five days it was 
above by 0*15 in. daily; from the 20th to the 25th it was below by 0*26 in. daily; and it was 
0-26 in. daily above till the end of the month. On the first four days in November it was below 
by o-o6 in. daily ; from November 5th to the 24th it was mostly above, the mean averaging for 
these 20 days o* 16 in. in excess of daily average ; then for four days it was below by 0*49 in. daily ; 
from November 29th to December 6th, it was upon the average 0*22 in. above ; then for six days 
o*2 in. below; then for three days 0*22 in. above ; from December 16th to 22nd, it was daily 
0-46 in. below ; then for seven diys 0*41 in. above, and on the last two days of the year it was 
slightly below the average. 
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On the Weather during the Quarter ending December ^ist, 1881. 27 

The mean reading of the barometer for the month of October at the height of 1 60 feet above 
the* sea, was 29*827 in., it bemg •121 in. above the average of 40 years, and '121 in. above that 
of 1880, and • 125 in. below that of 1879. 

The mean reading for November was 29*785 in. being '037 in. above the average of 40 years, 
and -008 below that of 1880, and '249 in. below that of 1879. 

The mean reading for December was 2^*821 in., being * 027 in. above the average of 40 years, 
and *o72 in. above that of r88o, and '318 in. below that of 1879. 

The atmospheric pressure in October was '026 in. greater than in September ; that in November 
was '042 in. less than in October, and that in December was '036 in. greater than in November. 
(From the 40 years observations the mean pressure in October is * 099 m, less than in September ; 
that in November *042 greater than in October, and that in December -046 in. greater than in 
November). 

At 'all stations excepting Guernsey, where there was a slight decrease of atmospheric pressure 
from September to October, there was an increase of pressure varying from '017 in. at southern 
to *o45 in. at northern stations ; from October to November there was a decrease at all stations, 
from *o4 in. at southern to 0*29 in. at northern, and from November to December there was an 
increase everywhere, and nearly to the same amount, viz., *o7 in. 

ThtmderstonM occurred in November ; on the 22nd at Llandudno ; on the 23rd at Bolton ; on 
the 26th at Guernsey, Oxford, Wolverhampton, Hull, and Bradford ; on the 27th at Guernsey, 
Truro, Totnes, Torquay, Osborne, Wilton, and Oxford. In December on the i8th at Bolton ; 
on the 19th at Osborne ; and on the 20th at Plymouth, Torquay, Southbourne, and Wilton. 

Thunder was heard but lightning was not seen in November on the 23rd at Carlisle ; on the 26th 
and 27thatVentnor. 

Lightning was seen hut thunder was not heard in October; on the 12th at Wolverhampton » 
on the X5th at Liverpool ; and on the 29th at Guernsey, Plymouth, and Totnes. In 
November on the 12th and i6th at Carlisle; on the 22nd at Plymouth, Totnes, Torquay, 
Cambridge, and Halifax , on the 24th and 25th at Carlisle ; on the 25th at Torquay and Carlisle ; 
on the 26ih. and 27th at Plymouth, Torquay, Ventnor, Oxford, Cardington, Cambridge, and 
Carlisle. 

Solar halos were seen in October; on the 12th at Torquay; on the i6th at Halifax; on the 
igtb at Torquay and Oxford; on the 21st at Oxford; on the 31st at Torquay, Liverpool, and 
Halifax. In November on the ist, 3rd, and 30th at Torquay ; on the 9th and i8th at Strath'field ; 
on the 9th at Oxford ; on the 4th, 7th, and 26th at Halifax. In December on the 3rd at Strathfield 
Tnrgiss ; on the 5th and 28th at Oxford. 

Lunar haios were seen in October ; on the 2nd at Wilton ; on the 5th at Hull ; and on the 
3 1 St at Oxford, Cambridge, Liverpool, and Hull. In November on the 3rd at Cambridge; on 
the 5th at Oxford and Cambridge ; on the 8th at Cambridge ; on the 9th at Torquay, Strathfield 
TurgisB, Oxford, Cardington, Cambridge, and Leicester ; on the 25th at Halifjix ; on the 28th at 
Torquay ; on the 30th and 31st at HuU. In December on the ist at Blackheath ; on the 2nd at 
Strathfield Turgiss ; on the 4th and 5th at Torquay ; and on the 30th at Carlisle. 

Aurora horealis was seen in October on the 21st and 22nd at Carlisle. In November on the 
23rd at Cardington. 

Snow fell in October on the 15th at Wolverhampton ; on the 28th at Oxford, Bolton, and 
Bywell ; on the 29th at Bamet, Royston, Cardmgton, Rugby, Cambridge, Wolverhampton, Halifax, 
Hull, Bradford, and Bywell ; on the 30th at Somerleyton ; and on the 31st at Bolton. In November 
on the ist at Osborne, Caterham, Strathfield, Whitchurch, Bamet, Oxford, Cardington, Rugby, Cam- 
bridge, Wolverhampton, Halifax, Bradford, and Carlisle. In December on the 8th at Royston 
and Halifax ; on the 9th at Ventnor and Southampton ; on the loth at Ventnor, Osborne, Marl- 
borough, Whitchurch, Oxford, Royston, Cambridge; on the nth at Royston, Cardington, Cam- 
bridge, Wolverhampton, and Halifax ; on the 12th at Whitchurch ; on the 13th at Royston ; on 
the 15th at Bolton; on the i6th at Bolton; on the 17th and i8th at Torquay, Cambridge, 
Liverpool, and Halifax; on the 19th at Torquay, Bolton, Carlisle; on the 20th at Strathfield 
Turgiss, Marlborough, Bolton, Llandudno, and Halifiix; and on the 21st at Halifax. 

Hail fell in October on the 8th at Cardington; on the 9th, 13th, 14th, and 15th at Llandudno ; 
on the isth at Caterham, Whitchurch, Liverpool, and Llandudnoi; on the 29th at Guernsey, YHiit- 
j church, Oxford, Royston, Somerleyton, Rugby, Cambridge, and Hull. In November on the ist, 

2nd, 3rd, and 27 th at Llandudno; on the 2nd at Bolton; on the 3rdatHalifex and Silloth; on 
the 8th at Bradford and Silloth ; on the i6th at Rugby and Bolton ; on the 17th at Halifax ; on 
the 1 8th at Silloth; on the 22nd at Cariisle; on the 23rd at Bolton, Llandudno, Hull, and 
Carlisle ; on the 25th at Plymouth ; on the 26th at Truro, Plymouth, Ventnor, Strathfield 
Turgiss, and Hull ; on the 27th at Guernsey, Truro, Totnes, Torquay, Osborne, Llandudno, and 
Halifax ; on the 28th at Totnes and Torquay. In December on the 5th at Bolton ; on the 7th at 
Truro and Bolton ; on the 8th at Truro and Carlisle ; on the 9th at Truro ; on the 1 7th at 
Guernsey, Truro, Halifax, and Carlisle ; on the i8th at Guernsey, Truro, Plymuoth, Torquay, 
Southbourne, Liverpool, Bolton, and Halifax ; on the 19th at Guernsey, Truro, Plymouth, 
Liverpool, Halifax, and Carlisle ; on the 20th at Guernsey, Truro, Ventnor, and Southbourne. 

Fog prevailed on the ist of October at Cardington, Cambridge, and Hull; on the 5th at Oxford; 
on the 7th at Totnes, Bolton, and Llandudno ; on the 8th at Torquay, Oxford, Bolton, and 
Llandudno; on the 9th at Caterham and Bolton; on the loth at Cambridge ; on the i6th at 
Oxford and Bolton ; on the 17th and i8th at Cambridge ; on the 21st and 23rd at Marlborough ; 
on the 28th at Oxford, and on the 3i8t at Caterham. Upon the whole there was very little fog in 
October. 
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Meteorological Table, Quarter ending December ^ist, 1881. 
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Meteorological Table^ Quarter ending December 31^^, i88j. 



31 



-100 ^unomy 






•pnoiO 
JO ^mionxy nvoj^ 



'onozo 
JO fonomy av9H 



po»»ranBa 



no mnoiiaijs 



•irasjOBXvH 



'jiyjofoojoiqno 
« JO »q8i9^ WOK 



•00l = M«8 '^%\9 
-TmnH JO ooj^OQ uwto 



JO ^oqs 



•TOOK 



•0OJO J onraia 



•tmoj Moa 



•Jiv 



•aganHXipra 



••|S04ioq n«JO 



•»«wi»rHir»JO 



'oSireH 



*)S9ii01 



•»Boq«iH 



*a8ireH 



•TOOK 



•BinnoK 



'^on^^g JO »q»iOH 



1 

1 






O4«0G0 



ooeota 






5s;& ssss «»^s ; 



o I I 



eot«o« i 



•Qioeo o^eo t>e 



^MO 09O<e ■Vtt'.QO tooo 



O-*'* b.)0» -*«'* oo®* 



^o>o «oco eooi- 



g^S 









♦ o» aoao*^ o3'<*«« 



>S *$S S 



^111 IIS §12 III §i 



S3S2 ezSS £&g SS3S SsS 



' 000 000 eoo 00 



^ OOOeO «e — ^ tortus V.r^'V co^ 

^ oieOM e«eoo4 c<oqo< e««09) cow 



• ?C*^S9 ooeoa fr)t>>Q aoio» <ow 

a ^^i §ss;s S3»e^ ^sii gsi 



§§$S £«$^ S$S : 



z^% ■■ 









1-1 >oo 



gs^s 






■»•♦ ■««<c«t« a»>Oi- 



M nop . 



O0«O0 oc^ 



000 oHt-r-t O'^iCO — 



"* SSS J?3SS3 ^5 



oo« o© 



oeo 



fe«9«a» OOM 



000 ' 






OObaCO 00 



' lg| 3§S ill iig 11 



i So^s 



W3 OtOic 



SSS s§ 



III l§ 






« o «♦ 



■5 o « 



O O 4> "S O V 



5 3 S 






" 


""i 

i 






1 


< 




1: 




^ 


ri 


•?3 


H^ 





§ 


^S 




^ 




S3 




d 


'5ii 


M' 


« 







tt 




a 
§Ssg28 



^Zr 



tt^ 



« iH « »< W 

a 



CO 

I Mil 



















|2 




« .. 9 » « .0 ^00 B 5 Si S 



E 



I 






§ o^ 

a .'^^ 

r^ "tl ,±5 

M tf O 

§S|S 

te « S o 

s «> •« ^ 
?||« 

> <o ^ <l> 
<U CO w 'm 

s.afi§ 



Digitized by 



Google 



32 



Meteorological Tables, Quarter ending December ^isty i88i. 



The JUgheBt Umperaturet of the air were »t Carlisle, 680-8 ; Bugby, 67O*0 ; and Gockermouth, 660*8. 

The lowest temperatures of the air w«re at Rugby, 16o*0 ; CarliBle, 170'7 ; and Sallibury, l»o-0. 

The oreaieet daily ranges q/ temperatures were at Salisbury, 17° 7,; Totnes, U^'i ; and Bugby, 140*8. 

The least daily ranges of temperatures were at Guernsey, S9'.S ; Ventnor, 8° '6 ; and Brighton, 90'1. 

The greatest number qf days of rain were at Bradford , 68 ; at l^ottingham, 65 ; at Guernsey, 68. 

The least number of days cf rain were at Gloucester, 86 ; at Southborne, 89 ; at Holkham, 42. 

The greatest faUs af rain were at Totnes, 18*40 inches ; Bolton, 16'88 inches ; and Halifax, 18*78 indies. 

The least fidU of rain in the quarter were at Holkham, 7*82 inches ; at Cambridge, 7'82 inohes ; and Stratbfleld Torgess, 7*44 Inchei. 



QuARTBBLT Mbteorolooioal Tablb for different Faballbls of Latitubb. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING MARCH 31, 1882. 

Remarks on thb Weather dubing the Quarter ending March 318T, 1882. 
By James Glaisheb, Esq., F.B.S., ^c. 

The weather in January was remarkable for very high readings of the barometer and high mean 
atmospheric pressure for the month ; total absence of snow, tiie very few nights on which the 
temperature on grass was below 32°, and consequently very few and slight frosts, and almost total 
absence of north and north-east winds. It was a mild pleasant month, being very warm during the 
first fortnight, and the last 5 days, with a rainfall below the average ; at the end of the month all 
agriculture was a month in advance, and many flowers were in blossom in addition to the usual 
January flowers. 

The weather in February was mild and pleasant, with a high barometer continuing till near the 
end of the month, and a high temperature from the nth day, vegetation was very forward at the 
end of the month. 

The weather in March was singularly mild and pleasant, being exceptionally warm during the 
first 20 days, and quite genial ; on the 21st and 22nd, a little snow was general over the coimtry, 
and the temperature on the 21st, 22nd, and 23rd was slightly below the average, but it became 
warm again on the 24th. The weather froni November to this time was most favourable for 
fiirming work, and at the end of the quarter vegetation was very forward. 

About London the mean daily temperature of the air was above its average till the i6th day, 
and the mean daily excess of these 16 days was 6°* 6; it was generally below its average from 
the 17th to the 26th; the average daily deficiency being 2°*6; from the 27th it was warm, the 
mean daily excess of these four days being 4° '4. The first 10 days in February were cold, the 
average daily deficiency of mean temperature was s^'S\ a warm period set in on the nth of 
February, which continued with very slight exceptions to the end of the quarter, the average 
daily excess of temperature for these 49 consecutive days was 5°' 3. 

The mean temperature of the air for January was 40° H* being 3° -9 and 2°*i above the 
average of in years and 41 years respectively; it was 8° '8, 7°* 2, and 8° -5 higher than in 
1881, 1880, and 1879 respectively, and of the same value, viz., 40**' 4, in the year 1878. 

Back to 1 771 there have been 18 Januarys as warm as this, viz. 



1775 40°-4 

1796 45 '^S 
1804 43°- 2 
1806 40° -6 
f834 44-°4 




1846 43° -7 

185 1 42° -9 

1852 42°-o 

1853 42°-4 
1863 4i°-8 


1866 42°- 6 
1869 41° -I 

1872 4i°-3 

1873 42°' I 

1874 4i°-7 


1875 43°-4 
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above the 
average of in years and 41 years respectively; it was 4° 'i higher than in 1 881, corresponded 
with the mean in the year 1880, and y% higher than in 1879. 
Back to the year 177 1 there have been but 23 Februarys as warm, viz. 
1775 4i°'9 1826 42°*2 1856 

42^-4 1861 

43°-9 1863 

43°-4 1867 

43°- 2 1868 

44*^7 1869 

The mean temperature of the air for March was 46°, being 40° '9 and 4*3 above the average of 
III years and 41 years respectively; it was 3°*4, i*°7, and 3° '8 higher than in the year i88i, 
1880, and 1879 respectively. 

Back to 1771 there have been but four instances of a mean temperature in March being as 
high as 46°, viz. : 

1779 it was 47° 1780 it was 49°* 2 1822 it was 47°' 3 ; and in 1841 46°* 2 

The mean temperature for the quarter was 42° '7, being 4° and 2°*9 above the average of in 
years, and 41 years respectively, ♦ 

Back to 17^1 there have been six instances of the mean temperature of the quarter ending 
March exceedmg 42°, viz. ; 

1 779 it was 42°' 4 1834 it was 42 * °9 1863 it was 42 • 6 

1822 it was 43° '5 1846 it was 43°* 6 1872 it was 43*6 

of these four are of higher temperature than in this quarter, viz. in 1822, 1834, 1846, and 1872. 

The mean high day temperature of the air in January was 44° H* being i°'6 above the average 
of 41 years ; in February it was 47**' 7, being 2° '3 above the average, and in March it was 55°' i, 
^i°g 5°*i above the average. 

The mean low night temperature of the air was in January 35*^*3, being i°'8 above its 
average ; in February it was 36°* 2, being i°*9 above its average, and in March it was 37°6', being 
2 * 3 above the average ; therefore the high day temperatures and low night temperatures were both 
'very warm, particularly the high day temperatures in March. 

^The mean daily range of temperature in January was o°"5 less than the average, and it was 
'4 and 2° -9 greater respectively in February and March. 
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2 On the Weaiher during the Quarter ending March ^ist^ 1882. 

The mean temperature of the air in January was o°-6 higher than in Becemher, in Febroary 
was i°*4 higher than in January, and in March was 4°* 2 higher than in Pebmary. 

(From the preceding 41 years observations the decrease of temperature from December to 
January is i°*6; the mcrease of temperature from tlannary to February is 1^*1 ; from February 
to March is 2° '3). 

From December to Jknuary from all stations there was an increase of temperature varying from 
o°*3 at Southern to 3° '5 at Northern Stations ; from January to February there was an increase 
at all stations of nearly the same amoont viz., 1% and from February to Mareh there was an 
increase of from 2° to 3°, at stations south of 54^, and of less than 2^, at extreme nprthem 
stations. 

The mean reading of the barometer for the month of January at the height of 160 feet above 
the sea was 30 * 185 in., being 0*419 in. above the average of 41 years, and 0*475 in. s^bove that 
of i88i,and 0*019 ^- below that of 1880. 

Back to 1840 there have only been 6 instances of a mean atmospheric pressure so high as 
this; viz., — 

1858 30*171 in. 1861 30*011 in. 1876 30*095 in. 

^859 30-037 in. 1864 30*044 in» 1880 30*204 in. 
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«5?.*" 



y»TB.— In readinar this table it will be borne in mind that the plus sign (+) signifies o&ove the arerage, and that the 
mlnos sign ( — t sicnitles btlwp the arerage. 

The average duration of the different directions of the 'wind referred to eight points of the 
compass, and the duration of each direction in each month in the quarter, were as foUow : — 
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7 
3i 



The plus sign ( + ) denotes excesses over averages ; the largest nnmhers affected with this sign 
ia the month of January are opposite to S.E. and S.W. : in February to S. andS.W. ; and in March 
to W. aod S.W. 

The minus sign (— ) denotes deficiences below averages. In January the largest numbers 
are opposite N. and N.£. ; in February to N. and N.E.; and in March to N., N.E., and £. 
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Meleorologieal Table, Quarter ending March $ist, 1882. . 
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Meteorological Tables^ Quarter ending March 31*^, 1882, 



; 
•: 



The highest UmpercUures of the air were at Barnstaple, 67° ; Bedford, 66°*8 ; Salisbury, 66° ; and Blackbeath, Leeds, and Lancaster, ftP. 

The lowest temperatures of the air were at Holkham, 17°'3 ; Barnet, 18° ; Salisbury, 20° ; and Cambridge, 20°'9. 

The greatest dotly ranges of temperatures were at Rugby, 15^*4 ; Holkham, ISP'3 ; Barnet, li^'5 ; and Glouoester, 18°'8. 

The least daily ranges of Umperatures were at Silloth, 70'9 ; Liverpool, 8°'2 ; Guernsey and Cockermouth, SP'5 ; and Lancaster, S^'B, 

The greatest Hund>er of days of rain were at Nottingham, Stonyhnrst, and Cockermouth, 68 ; Lancaster, 56 ; and Bolton, 58. 

The least nuna>er cj days of rain were at Gloucester, 24 ; Osborne and Blaokheath, 26 ; and pamden Square, 26. 

The greatest faUs of rain were at Stonyhnrst, 12*83 inches ; Cockermouth, 12' 18 inches; Bolton, 11*93 incbes ; an4 B^Iifax, 10*15 indies. 

The least faU$ of rain were at Soathboorne, 2*96 inches ; Barnet, 8*56 inches ; Ventnor, 3*94 inches ; and Osborne, 3'67 inehea. 



QoABTB&LY MBT£OEOLoaiOAL Tablb foT different Pasalliols of Latitude. 
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Meteorological Tables, Quarter ending June ^oth, 1882. 
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»-590 68-6 37 31*6 
29-5«5 73*0 WO 43-0 
»'575 70'5 3.5'0 35Vi 
29-C47 74-2 29-3 44-9 
C20 70'7|33-9 3G " 

«*640 69*) 38*2 30-9 

•655 74-lj34-9 39-2 
29'62T 70*4 31-9 35 ".T 
29*590 75-0j2d'0 4a-(i 
29*535 73'.V 37-0 3.J-.' 
29*614 73-2;:iO'2 4rc 
29-39S 70*1' 30a 33*7 
29* 542, 74-4 1 30- 44-4 

_ -eO* 75-o!34*0 41*0 
29-5*t r6-.'i!3r8 44-7 
29-6'>9r4-3ili-6 41* 
29-632 72-0'27i) 44-1 



S3-9 4S-3 23-0il0-C 
81-4 46-1154-7 15-3 
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5d'S*46-l.j29*4 12*9 

02-7 4>-8 >0-2,I6*9 
9 46 •.l}f-9:l7-7 
oO'2,46-liiO*: 131 
'>4-7 41-4.42-OjWS 
ii2-0 50-l il-2 12-8 
•-.L'0 4J-« ;J6-4|19S' 
598 43-3!J3'iU6-.'. 
63-6 42G137-0 21*0 

62-3'45-7f^'2]16-6 
63-4 44-;; 56*4, 19-1 
•iS'S 45-21 ;4-£ 8" 
"1*0 42-1 37*l!l9*S 
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29-610 75-1 J 28-9 46*2 63*6 42-9,38*i:-20'- 
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49*565 77*0i30-0 47-0 
•454 76-6 23-5 53*1 
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Tht *v*es< Um^eratmrt»\of the air were at Nottingham, 7S°*2 « at Gloucester uid Cambridge, 77^ ; and at Rugby 76© '6. 

Tkt lowest temperatHrea of the air were at Rugby, 23^*5 ; at Carlisle, 230*7 ; and at Holkham, 250*7. 

The grtaMeat daUg raMges qf Umperatures were at Rugby, 53^ ' 1^ at Nottingham and Carlisle, 52^ and at Salisbury and Glooeeater 49''. 

nke lean daUy range* of temperature* were at Guernsey, 10^*6 ; at Lowestoft, 10O*7 ; and at Llandudno, 12°. 

The greaie*i number qf dayt of rtun were at Bolton and Totnea, 57 ; at Barnstaple and Leicester, 65 ; and at nymonth, Bermenidfl, 

and Bradford, 54. 
He least mtaider of da§9 qf rata were at Osborne, 82 ; at Strathfield Turgiss, Gloucester, and Silloth, 40 ; and at Royston, Bedford, 

and S^nerlejton, 41. 
The heavieat faU*qfrain in the quarter were at Bolton, 17*15 inches ; at Stony hurst, 14*49 inches ; and at Harlboroogh, 13*4S inebas. 
The leaa* Jutt* qf ra»<in the quarter were at Greenwich, 6' 13 inches ; at Royston, 6'23 inches ; at Camden Square, 6'83 inches. 



Qni.RT£RLT Meteorological Tablb for different Parallels of Latituds. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING SEPTEMBER 30, 1882. 



RmiAKKS ON THE WbATHBR DUBINa THE QUABTEB ENDING SEPTEMBER 3 OTH, 1882. 
By Jambs Gliubeb, Esq., FJLS., ffc. 

Witii the exception of the first three days, which were fine and warm, the month of July was 
cold; the maximom temperature in the month, at many stations south of latitude 52°, did not 
rise above 73° or 74°, and it exceeded 78° at a very few places indeed over the country ; it was 
in this respect a great contrast to Jply 1881, in which month the temperature exceeded 90° on 
two days, and was above 80^ on many days. The atmospheric pressure was generally below 
its average, and rain fell in showers on 1 7 to 20 days at stations situated in south of England, 
the number gradually increasing to 25, and to 29 at northern stations. The wind was mostly from 
the S.W., frequently blowing strongly, and there was almost a total absence of wind from the 
. east. The month was cold, wet, and ungenial — a bad month for haymaking, and many fields 
remained uncut at the end odP the month. 

The month of August was moderately fine at the beginning, but cold and showery from the 
14th; the maximum temperatures in this month were low, at many stations not reaching 
80° during the whole month, and the stations at which it exceeded 80° were few in number. 
The fall of rain was generally less than the average. The atmospheric pressure was above its 
average till the nth, 'and was, with the exception of the 17th, constantly below during the 
remainder of the month. 

The weather in the month of September, during the first week was moderately fine, but 
from the 7th was cold and imsettled ; the highest temperature reached in the month was less than 
70° at several stations, but exceeded 70° generally ; the mean temperature of the month was lower 
than of any other September back to 1863, excepting that of 1877 ; the atmospheric pressure was 
constantly below its average from the loth to the 29th ; rain was generally less than the average, 
but was above at a few stations. The month on the whole was cold, and the air more humid 
dian usual, particulariy in the Midland Counties, and in the early afternoon hours, causing harvest 
operations to he slow. 

Upon the whole the unsettled weather which began in Jime has continued till the end of this 
quarter ; the number of days within these four months which could be described as summerlike 
have been very few. 

About London the mean daily temperature of the air was slightly above its average till the 
3rd day ; from the 3rd to the 28th, with the exceptions of the 14th and 27th, which were slightly 
above, the temperature was always low, the average daily deficiency of these 25 days was 2°"8; 
from July 29th to August 14th, there were 2 or 3 days together, warm, and then 2 or 3 days cold, 
very nearly balancing each other; from August 15th to the end of the month it was cold, the 
average deficiency of daily temperature being 2° * 6 ; from September i to 6, the average daily 
excess of temperature was i** ; and from the 7th to the end of the month it was cold ; on the 
14th the daily temperature was 12° below its average, and the daily deficiency of those 28 days 
was 2°*8. 

The mean temperature of the air for July was 60° '4, being i°'2 and i°'8 below the 
average ^ in years and 41 years respectively; it was 5''*o lower than in the year 1881, 
i°«3 lower than in 1880, but 2®-3 higher than in 1879. 

The mean temperature of the air for August was 59° '6, being i°'3 and i°*9 below the 
averages of in years and 41 years respectively; it was o°*5 higher than in 188 1, but 3° '2 and 
o°*3 lower than in 1880 and 1879, respectively. 

The mean temperature of the air for September was 54^*3, being 2° '2 and 2° '8 below the 
averages of in years and 41 years respectively ; it was i°' i, 5°*4,and 2°*o lower than in 1881, 
1880, and 1879, respectively, and colder than any September back to 1877, when it was 52°' 9. 

The mean temperature for the quarter was 58° 'i, being i°'6 and 2°'i below the average of 
1 1 1 years and 41 years, respectively. t 

The mean high day temperature of the air in July was 71°* i, being 3° '2 below the ayerage 
of 41 years ; in August it was 70°' 5, being 2° '4 below the average, and in September it was 64® 'o, 
being 3° '5 below the average. ' 

The mean low night temperature of the aiV in July was 52°* 5, being o°'7 below its 
average ; in August it was 51°* 7, being i°'5 below its average, and in September it was 46°* 6, being 
2° '6 below its average; therefore both the days and nights have been cold throughout the 
quarter. 

The mean daily 'range of temperature in July was 2° '4 smaller than^the average, and in August 
and September, it was 0° • 9 smaller than the average. 

The mean temperature of the air in July vas 3° '9 higher than in June, in August it was o°*8 
lower than in July, in September it was 5° '3 lower than in August. 

(From the preceding 41 years observations the increase of temperature from June to July is 
3°'S, the decrease from July to August is o°-7, and the decrease from August to September is 
4° -4.) 

From June to July at stations south of 51°, there was a mean increase of 2** -8 of tempera- 
ture; and the mean increase north of that parallel was 4***o; from July to August at stations 
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On the IVeaiher during the Quarter ending September 30/A, 1882. 



south of 51^ there was a further increase of 1^*3, but at stations north of 53% the meao 
temperature of July and August was nearly the same ; from August to September Uiere was a 
decrease of temperature nearly the same at all stations to the mean value of 4*7. 

About London the mean daily pressure of the atmosphere till July jrd was above the average 
by o*i2 in.-; from the 4th to the 18th it was below by 0*33 in.; then for three days it was 
above by 0*11 in.; it was four days 0*15 in. below; from July 36th to August nth, it was 
above the average by 0*29 in., and for the 23 days ending September 3rd, there was an average 
daily deficiency of 0*24 in. this was followed by six days of an excess of pressure .averaging 
o* 18 in. daily, and then to the end of the quarter there was a daily deficiency of 0*22 in. 

The mean reading of the barometer for the month of July at the height of 159 feet above the 
sea was 29*700 in., being 0*099 in. below the average of 41 years; it was 0*125 in. below that 
of 188 1 ; and 0*027 in. below that of 1880. 

The mean reading of the barometer in August was 29*740 in. being 0*042 in. below the 
average in 41 years ; it was 0*064 '^^' above that of 1881, and 0*078 in. below that of 1880. 

The mean reading of the barometer in September vras 29*689 in. being 0*117 in. below the 
average of 41 years ; it was o* i i4in. below that of 1881, and o* 1 18 in. below that of 1880. 
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KaTS.-In readinK this table It will be borne in mind that the pins sign (+) aigaiflee oteve the aToraga, and tibu tha 

minus sign (-) signifles dttow the aTerage. 



The average duration of the different directions of the wind referred to 
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compass, and the duration of each direction in each month in the quarter, were aslbllow: — 
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The plus sign ( 4- ) denotes excesses over averages ; the largest numbers affected with this sign 
in the month of July are opposite to S., S.W. and W. 5 in August to N.W. and W. j and m 
September to N. and S. 

The minus sign (— ) denotes deficiencies below avenges. In July the largest numberB are 
opposite to N* and ^ j:. ; in August to I9.E. and S.; and in September to NJ!. and S.W. 
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On the Weather during the Quarter ending September ^oth, 1882. 19 

The atmospheric pressure in July was 0*035 ^* below that of June, that m August was 0*040 in. 
ahoYe that of July, and that in September was 0*053 in. lower than in August. 

(From the preceding 41 years observations the mean pressure in July is 0*007 '^^' below 
that in June ; in August is 0*017 in. below that in July, and September is 0*023 in. above that in 
August.) 

^om June to July there was a decrease of pressure, at all stations ; at those south of 51** and 
north 53*^, of 0*07 in., and of 0*04 in. at those between these parallels; from July to August 
there was an increase of 0*09 in. south of 51° and north of 53°, and of 0*05 between 51** and 53° ; 
and from August to September there was a decrease of 0*08 in. at southern stations decreasing 
gradually to 0*01 in. at northern stations. 

Tkunderstorms occurred in July on the 7th at Royston, Somerleyton, and Lowestoft; on the 
8th at Oxford, Royston, Cambridge, Wolverhampton, and Liverpool ; on the loth at Whitchurch, 
Oxford, Somerleyton, and Lowestoft ; on the 24ch at Royston, Lowestoft, and Cambridge ; and 
^n the 25th at Osborne, Salisbury, and Wolverhampton. 

In August on the 12th at Plymouth, Totnes, Torquay, Osborne, Salisbury, Bath, Marlborough, 
and Wolverhampton ; on the 13th at Bath, Liverpool, Llandudno, and Bradford; on the 14th at 
Halififtx; on the 15th at Rugby; on the 19th at Somerleyton; and on the 25th and 30th at 
Cardington. 

Li September on the ist at Plymouth ; on the 2nd at Truro ; on the 3rd at Leicester and Wolver- 
hampton ; on the 12th at Truro ; on the 13th and 14th at Guernsey; on the 14th at Osborne and 
Bournemouth ; on the 26th at Halifax and Bradford ; and on the 27th at Bradford and Leeds. 

Thunder was heard but lightning was not seen in July on the ist at Wolverhampton ; on the 
2nd at Salisbm*y, Whitchurch, and Wolverhampton ; on the 5th at Oxford ; on the 6th at Somer- 
leyton, Cambridge, and Liverpool ; on the 7th at Bamet, Lowestoft, Cambridge, and Liverpool ; 
on the 8th at Oxford, Somerleyton, and Cambridge ; on the 9th at Somerleyton, Lowestoft, and 
Cambridge ; on the loth at Lowestoft and Wolverhampton ; on the i ith at Oxford, and Cambridge ; 
on the 1 2th at Cambridge ; on the 24th at Salisbury, Strathfield Turgiss, Oxford, and Bamet; on 
the 25th at Oxford. 

In August on the 9th at Rugby; on the nth at Whitchurch ; on the 13th at Somerleyton, 
Rogby, Bolton, and Carlisle ; on the 14th at Somerleyton, Cambridge, Llanduiio, and Carlisle ; on 
the 2$lh. at Rugby and Cambridge ; and on the 30th at Somerleyton. 

In September on the nth at Strathfield Turgiss ; on the 12th at Salisbury and Whitchurch ; on 
the 14th at Torquay and Cambridge ; and on the 27th at Burslem and Hal&ax. 

Lightning was seen but thunder was not heard in July, on the nth at Cambridge; and on the 
30th at Whitchurch. 

In August, on the nth at Whitchurch ; on the 12th at Torquay, Bamet, and Cambridge ; on 
the 13th at Tmro, Torquay and Whitchurch ; on the i6th at Carlisle ; on the 20th at Oxford; and 
on the 25th at Marlborough. 

In September, on the 12th at Guernsey, Plymouth, Totness, Torquay, and Marlborough : on the 
13th at Plymouth, Totnes, Torquay, Ventnor, Bournemouth, Strathfield Turgiss, Salisbury, Bamet, 
and Oxford ; on the 14th at Plyilouth, Totnes, Salisbury, Barnet, and Cambridge ; on the 24th 
at Guernsey. 

Solar halos were seen in July, on the ist at Barnet; on the 12th, 19th, and 22nd at Oxford ; 
and on the 7th and 31st at Bermerside. 

In Angost on the 13th at Oxford; and on the 30th at Torquay. 

In September on the 6th at Strathfield Turgiss and Halifax ; on the 8th, loth, and 13th at 
Hali&x ; on the 17th at Torquay and Oxford ; and on the 19th, 28th, and 29th at Torquay. 

Lunar halos were seen in August on the 31st at Oxford. 

In September, on the 25th at Oxford ; on the 26th at Torquay and Oxford ; on, the 28th at 
Cambridge ; and on the 29th at Oxford. 

Hail fell in July on the 6th at Lowestoft ; on the 7th at Royston and Lowestoft ; on the loth 
at Whitchurch and Oxford ; on the 20th at Liverpool ; and on the 25th at Osbome. 

In August on the 13th and 24th at Llandudno, and on the 29th at Bamet. 

In September on the 12th at Guernsey and Truro ; on the 13th at Truro and Torquay ; and on 
the 27th at Torquay. 

Fog prevailed in July on the ist, 2nd, and 28th at Guemsey, on the 29th at Guemsey, 
Strathfield Turgiss, Whitchurch, Oxford, and Cambridge ; and on the 30th at Guernsey. 

In August on the 1st at Bath, on the 8th at Marlborough and Bolton ; on the 9th at Totnes and 
Bath; on the loth at Bath; on the nth at Cambridge; on the 12th at Torquay, Bath, Marl- 
borough, and Cardington ; on the 13th at Cambridge; on the 17th and i8th at Torquay; and on 
^e 19th at Bath. 

In September on the ist at Torquay and Wolverhampton ; on the 4th, 6th, and 7th at Leicester ; 
on the 8th at Cambridge ; on the loth at Oxford, Royston, Cambridge, Leicester, and Wolver- 
hampton; on the nth at Cambridge and Bolton ; on the 12th and 13th at Bolton ; on the 14th 
at Oxford ; on the 15th at Strathfield Turgiss, Oxford^ Cambridge, Leicester. Wolverhampton, 
and Bolton; on the i6th at Oxford, Cambridge, and Leicester; on the 17th at Whitchurch, 
Oxford, and Cambridge ; on the 19th at Whitchurch and Wolverhampton ; on the 22nd at Bolton; 
on tiie 23rd, 25th, and 26th at Totnes ; on the 26th at Cambridge ; on the 27th at Wolverhampton ; 
and on the 29th at Bolton. 
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